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Methods are provided for the replication and 
amplification of RNA sequences by thermoactive 
DNA polymerases. The reverse transcription 
reaction is performed In an appropriate buffer 
comprising a metal buffer which buffers the 
divalent cation concentration and which buffer 
preferably buffers both the pH and the divalent 
cation concentration. Said divalent cation Is 
preferably Mn<2><+>. in a prefenred 
embodiment, high temperature reverse 
transcription Is coupled to nucleic acid 
amplification In a one tube, one enzyme 
procedure using a thermostable DNA 
polymerase. Methods for eliminating carry over 
contamination of amplifications due to prior 
reverse transcription reactions are also provided. 
Reagents and kits particularly suited for the 
methods of the present Invention are provided. 



FK31 




I T n r ' n 1 ' ' ' • 1 * ' ' ■ I - • • - < 

1 2 3 4 9 S 

[Mna+] (mM) 



Data supplied from the esp@cenef database - Worldwide 



file://D:¥home¥t13255,CENTRAL¥ir7.<7h7;>'¥esp@cenet%20document»20view.ht.. 2005/11/10 



FROM MWM 06-691 0-6735 



2005$11fl22B(«15:39/||15:36/3^|l567G451 4727 P 5 



(iWB^HISt^ir (JP) (l2)<i:^PB^W<ixft (A) 



#11^^7-59599 



fSOTnt Cl * 




F I 




C12Q 1/68 


A 9453-4B 








ZNA 








9050-4B 


C12N 15/00 


ZNA A 
















Oj7XVUw\/X4J 










(22) ttiliB 






F HOFFMANN — T A ROCH 








E AKT I ENGESELLSCHAF 


(3i)«ifefli±a5## 


086483 




T 




1993^7^ 1 H 








(US) 










(72)38** 





































(54) iB!»RNA^J^OJe«:Sifc 



(B7) [9!)|i;]l 

a. 




RNA- >!>X 
DNA- »Js/y 
DNA- VV^ 



2 3 4 

[Mna+l <mM) 



FROM iffliIWi 06-691 0-6735 



2005^1 1^22B(j!) 15:39/181 5 ;36/3^li§670451 4727 P 6 



( 2 ) 



•1 



-iiDNAJPy jt^-- Bt'St^SfSiR^'fcf Kisv^f^ fill 

3&iR^;ettD N Adi y y ^'-t^ASfltisam i 5 

(Dl*lt4riE«io^J«;iM*6U'C6tlK«»RNAl::««W 
)S;cDNA5H-4:4i{.5fc«>w3l5»'3:ffl«»iT*!iaU lo 
::i:lci3V--c^ffi»i<7)r5'f-v-rJ:, IIije««RNA. 

nmti c DN A^^<0^fife=feHtt1-SJC^^|C«1i(llj 

g5«)RNAJ:i*fLffilIS)W-C*>?> i 

(b) ||tlBBK«:tS^*)fe. *«cDNA«r-^;L5fcit>fc 

(c) ««BS«:S^«i%x StlBSRSftettDNAJKP^^ 

(d) xm (c) o-asscDNAfe^fi);^?— 

(a) teJrt? (d) ©i»»Sttasfria2fli»>f;i*y*JS 

<riMn' * -efc?), ma«Si»2o'c^)^o. xm. 

1 oasiO'l 0* WW> 0*L.<tS:l 0' HXXfl 0* 
®ra, J;Dffab< ttl 0* • '33i:T:;iO'' * ©l« 30 
■CJ>5 t tl^flki: tatWf ©«ft5JRN A5^^wiHB 

»4U<tt7. SSsJ:t/8, 5K»tll)T?fc§W*«l 

[IS*®5l ilffilR«;£l*DNA#D^»y-^a^ T 
bermus aquaticws DNA^J) 
•SfcttThermus t h e rmo p h i 1 u s DM 
A:4f 9 y 7— 1 ~ 4 OV^iri^)J» 1 ^KIB 



7-59599 



hDNAjK!J > 7 -tf 5 
IM*3S7l IS (a) OfiSiJ, 40t:3SiUt80 

hermus t h emo p h i 1 u s DNAj)?!J-;< 7 
— tf, 2«||-Y:i-i'. »*U<t4Mn' * ^HXM-WS 

tt«S84r*J5>-, tliaBatfi8«©2 0*C, a»oO. IM© 
10* ©M. J;9»*L<ttlO* ■ • *JJ:W10 

IB!. »4U<B7. 5*5J;t^8. SOlB-efcaai^^S 
[BJjftSllll ttlEaWHSlSiS, St::N, N-f:* (2 

*fctt9K:E«©:;?Sl6. 

mm 1 2 1 isiiaa«?*tta«, jtimttti- k y a, 
v'aKiw*5rf5St(e2ffiii'f ^^-fi^KJCwic. 1 

o:teJ;t^l 0* ©Ms 0*b<f±l 0' ^iixfio' <o 
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3 

!> A * fcliftft y !> » S »iS * tjSlR * S 

-f r y ir-rXU-CfflfSlSWRNAJcllPfilfifDt c DNA^)- 

E«l*;£ffiDNAdi y 7— tfil*ll5S:/?^-^-w#S 
^<»0-&««rBB*6Lr«5l2«WRNA»c|a*iW<c c D 

uiK J 0»J;i;i 0* ©H. »4L<H:l 0* *JJ;t^ 
10* row, j;0»*U<rt:l 0* • * *3j:t;i 0 

m^TS. 2 0 1 fflrlH«fllWija«**-f :i->'1Smi¥m iJ3-!t. 

I»*«2 11 w(SBl8»«!«e*s. N, N-tr;^ (2-t 

[»3fc«2 2] ril8Ea«f»«!*». N, N-f^ (2-t 
Kn*V3if-/w) i/jli'y^fcBN [hy;^ (t Kn# 

[tSsR«2 3l 1ISE3fe^DNA*ry tfas. Th 

e rmu s a q u a t i c U s DNA:Ky;i<7— Si 
fcHThermus t h e r m o p h i 1 u a DN A 



3) 4#IJBJP7"5 9 5 9 9 

4 

[«*«2 4l afIt2DNAjKy;«9— tfiJ, M**.T t 
hDNArf^yy 9— 2 3«c3EilO::^ife. 
(Sll^«2 5] ir^^£:tS-&«j©BtllEa«*i4 O-CiSi 
8 0 "COMTfe 5?f *:« 2 3 * 2 4 Salfe©:^^ 

[?»*«2 6 1 Sft^jfettDNAJi! y ;< 7— Stt^-f 5 

«e:5SfS:i8?T©fcfcofS>kS i 3 ~ i 8 (cisfiroffiffi 

lf»*«2 7] Sfi*«l 3-1 8i::Ha«©iR«f»}«*Sj: 
10 T/f|SS^<SDNA!Xi);<7— ^t-^A/T^S^fy K 

[OOOll . . 

U #«ysK^K (RNA) ffi?S©tS^33j;VJe«(7>fc 

*3fi9ltttti^s^'^'^D«6«JRNAoJS^i5^^^5•ife&» 

i-aeSiittlK, -f<Cto*»ISBR<l$SFttlR^MW0 9 l/O 
9 944a«j>%t45. 
[0 0 0 31 *»99l!:M5«b-C, Ta qj)fy 

2«^*'1';i-i'iUTMg' * SrffifflLTcDNA 
Sr^Sb^WC-g^^-i-* C t a5«§$*L-CV^5 ( J o n e 
8^J:'C^Po u.l kes« 1989, Nuc. Aci4 
s Res. 1 7 6 : 8 3 8 7-8 3 8 8) , T a eio 
30 it^Fo r Re t. 1 990, Gene 88:293 
-29 6: ^i:XfS haffer^, 1990^ Ana 
1. Biochem. 190: 292-296 tt, Ta 
qj3?y S*jJ:U<Mie' * 'f^^'Srffiffl-fSRNA 

t^Fo r e e jilr(C9il$tvfemRNA«ia^^{e 
ic^iJ* P C RSfeja<ft Sri C S^Sfcfelii^ RN AST 4 

[0 0 0 41 3tc365l3W:, r©S:ft|t|RHtt,#i,« tO-C. 
JRffittDNA!liy tftiSifttajEc DNA-8-^W 

3£ttONA#y>y— e3:ffi;«-*-5l»3R. if-^-y 

(00051 -ffifflKl5V^T, *«?liBI*^*0««)R 
50 NA5J-^9?««:5K"C?S>-3T t 
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s 

EflSitttDN A^y ;< 7— gdSHilEJSKDr^-Y-^- 
/J c DN A^Jif-^-^-^^afeftt^^^^ijaffiicrjiiab, 
i-*rur. ^ixicyN-Y:;'y^'-rxLTfltnaai6*)RNAic 

aWRNAtitLttlRlWTfeD : 

(b) tUlBSlCil^lh*, ^«cDNAt^*5fcfcl^ 

(c) «iliaE»E«^*Sr, fltneiRS^ttDNA#y;«9 
L-C -S« c D N Afl^Sr^x* fc»l£i8§)*iaffi»i^-C 

(d) XS (c) ro-fi«cDNAt:a<ll^«9--g5i« 20 

®2 0'C*»-30. iM©-f*y»ffiK:i3rt5 2ffiB^;<- 
vft-frK^wKM 1 0*5j;io«I 0* ©IB. »4L< 
fil 0* Ssavi 0* OW. J:!J»*U<W:l 0' ■ ' 

*sj:tjtio* • » ©iw^a?*. «ii2tt«»jBx mt< 

*5lt4pKaB:. 7l3j:tl«9©B. &*U<tt:7. 5*5 
g£«fllf»»tt. S5ICN, N-tr:* (Z-tKc^i'a:^ 

T. itt«iS?SlSRB6-!'i'^f>' {Mn (OAc) . 
Mn (CH. CO, ) , i:<>e*ilS) : tfS^V-KO 40 
H (If'VVttN, N-tr;«i (2 - 1 Ko^i':*^ iJ^ 

*j J:i/SlFi** D J>> (KOActfcttK 
CH. CO. itiia*ii5) 4-*XT?^t5. fidJEfSJE 

a q ua t I c « sDNAJKy;«7^-tf*fcttThe r 
mus t h e rmo ph i 1 u sDNAJj«y 

»><5. u^lllS1ialc*^v^x> xs (a) ©a* 
[0 0 0 6J ^fe^T■^-*2^^K9. m is^u^ 50 



) <I$i3sii7-5 9 5 9 9 

• 6 

ii' <? ii^lxfc c DN A4r^fi£^5*fcie* 

10 0 0 7] S'J®ffiK*JV''-C, *|8MB:, iVIf 
Dii4H&cDNASr^*-e:fctt*iUT, Jfefrl"* 

NA*'Pa'>'7--tfHJ:9^Mift-*c:i«r^A/T)t5 ; 
lit. wary 3->9-'t?«:««)«B6Bai«©#^TT?'P}S 
l^'fbL («)|iLtfilDfR(::J:<5) ; iibmzm»iBni:1l^^ 

[0 0 0 9] glJ©<IIBIi3SV>-Cv 3|cjSBStt. -fVH-y^ 
j3V^T pM*5 1 i^;tr>>f s|->1t«©M*«r« 

dUTP»t)lii^(^t■^s^u *fcl9E2ffi&*>^;^i^A 

• * ftUSRNA*D*5Mif«:t><S«U i©ii:tt*jl><l 
5fite*ftiRlfe^«t-r5. Hit. *:3BIK©a«»?SUi 
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( s ) 

7 

MtwaCC, *^oo. iM<^-^;*-v3Si^fcte«--585r2B2 

iia«fi8ffl«rffi«tT«. ^f*L^^««f»^s»r33^^T, SHE 
D, ;^c:fctev^Tmasa»»Mi©2 o'Ca''-5 0. 1M05 

<tt7. Sj3j:Dt8. e»ia]T?S>S. *#K<l!)»tLV^ 

'?'©«WRNA»-^©iS!ite::§:::3fi£l[?S,oT : tSlESW 
m«»RNAKlffl1S6t))fccDNA^<0-&fi£«:m*&1- 

Km ii, 1 033J;VI 0' OW, /ff±L<M:l 0' 3oi 

[0 0 10] ^ssgaoDW^toBIHJigEa^tov^-ctt, ;i 
CJc#3|i:UT*9Aii,5W0 9 l/09944t5[l9 

[0 0 121 H2e, «S9|rE»$naRT/PCR<0 40 
10 0 1 31 *:«iWtt, RNAOSS*fl«I>5;ifi<E:**Sit5 

Aj8^te9/itjjsry-fcw©»%«u*ij«iaK>«W*i«/jx 50 



1*PH^7-G 9 5 9 9 
8 

1 0 0 1 4 1 *«WO*8fe«:, RNA'T'V'T'v-hSet 
R N A-r ^'ri'- MC^^'f y ^^-f X1-« fc » IC3E#J 
*Hi6<)ni:7'7^-!--*j J:im««*DNAd<?J ;< 9— 
*»C-St^«f»«r. 4ai-'«T«r;^-'Sr->'y>H5?^U'*i' 

ffijfefSttD N AjK 5J > 7 — fefasttSBf*;*'**' y jRjr U 
DNA7'>'P»'i'- h<!oaa?iili*Sffift<J)fc c DN AE?!)*Jg 

[0 0 151 SiJ©ffilC*iV>T. RiiAT:^:fl'^y\CT 

[0 0 161 IftSttDNAd^y j'7"tri3:J;5RNA^> 
^<0K!IBt*SV^T, Sgl©#SS^ttRNAy>':/l'- 

5„ KDNA^'i'T^U'-Kiffiffli-^msroW^ftR;^; 

tt, =a«DNA:»^S:^^-f5, «£-3X, RNAT'^' 
K)^t>W«lS14DNA3J?y pi fefl'-tSttlSW 

[0 0 171 ?»S5ei4DNAJj?yp«9— feftt, 3^^*tL 
A: 1 SISE2£e^/««H^J::i3V^-C, fiM 5 5, fit 

*i5fc«, *JS«*Jit;*&WRT/PCR7'5'-fe>r<iD|^*' 
RNAa»©i{»te5J3J:Vii<SOfcft0 2 

fy4^~. affiB-f pH*fc 

[00181 riSKza*5^/i«Si3i«;»'&«jj !5t5«« 
tt. il«)RNA«:j!»te2933J:i51f*i-rsfc«)ji4efflSit 

10 0 191 -mmt. wj^i^oRNASWi^-^ifttti© 

ib©:^«£j±. 38*59, JK2©c DNAfli'^ja, *5J:t/m 
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03RNA!? o-sViJ'fe J:t5i|:rf*ft J; 9 t>'>«VNXe 

a. 

[0020] mm^Rm&^ikii t£iMmfi., mm 

tf (PCR) , DNAy;«f— (LCR) , Q 
jSRNAUT'!)*— tf*$J:«<RNA(B* {TASWit/ 
3SR) lc2E'3<«*BJR*^tr. Ua»U4i5fcx -iT 
ES6$*l-5lSKRT/PCRett» 3SRSfro#.n^, 

to 0 2 2] v^<oa»w^|^R-s.fct$»»!:2S-^< 
2m^4:i-> (^^tfMn" * ) *5S*# 
)5;e>t;KiRNA7-v'5'v-l--SE'a- 
«4b'J:i5DNA^:^ri^ h-SS'&^lJ^ovvTroMb 
a»cS<t < t it:*:!!: J: -fCfdit 

*jv^-c> PCRiSteK'S<. D ;itf^-Ka«SfE: (wC 
K:#i*ri:UTW0A*t5LCR, Wu3oJ:xma 1 1 « 
nee, 1 9 8 9, Ge n om i c s 4:660-6 
6 9i3i^XfBa rany, 1991, Proc. N*t 
I.Acad. Sci. USA 88:189-19 
3) lifcVTttv DNA©^9fl?^^«S«:DNA!J3{f— e 

B/ir=-Mkasi3itmstta^ojBnBttDNA y 
llllo«S'jag:««r*]9»j:*Ai-5. ^«!©J6(-fHSDNA 

ahasbi, Yam a g u c h. t JlU^U c h i d 
a. 1 98 4, J. Biol. Chem. 259:10 
041-1004 7) fcSV^tt, ilatft^«flttDNA !) 



2005ifl 1^228 (^1 5; 41/|«1 5:36/^5670451 4727 P 10 



) 1#MSp7-59S9 9 

10 

yioXXfGe Ifand. 1991, Gene 10 
9 : 1-1 1) OV^-fhift^tSl-UTts *58^« 

U RNA7^y:/V-h-3fcEj;y— ^sXjoiVDN 

A7^vrv-h-SE!)y— >3i'(0iai%SrffiiiU 2 
ffi4ii>l'<;*-vo^T, ±#}aftT-t?roRNA-5':^7'i' 

[0 0 2 3] ISI«K:2aBt>.<Z)»SfSrfflffltaPCR*J 
J:t;LCR3)'&«|i»$i^«$6lHe«X& 

arany, 1991, PCR Methods an 
d Applic. I : S-1 6 :*fcH;G« p-LC 
R. PCT««F^HW09 0/0 10 6 9; *ttty'< 
r-aWRJS, 3-ay/<i»l¥^nEP-A-4 3 9, 
18 2) 14, RNA7^X7'l/-f-3EB'^**»J;VDN 
A'^y^V- h -3tia^^t©i^*Jw«UTO 2ffli6^ * 
:^ftjWfe»©l£:*:, '5ee>tJ«t::2tfB'f 5|->'«>**Ti?o 
±#!aaCj31t5RNA^y7'W- KOgf^ttroieWlO 

ffis<^«-r a«ft**2«AjR-r 

[0024] mm\^m»im*i'kimiri,i»mmit)$m 
xa (rcic^ittu-cauAh-aasR. kwoh 

1989, Proc. Natl. Sci. USA 
86:1173-1177, Guatellib, 19 
90, Proc. Natl. Acad. Sci. USA 
87:1874-187 8, PCT«f«^MW0 9 2 
/0880A : NASBA, *H»?¥S, 13 0, 23 
30 8) fi, RNA^vr^-^-5EE#*^SJ:t?r>NAf^ 

ifo-ofe*. ij*«^ait«a5tt, v^•fi^t'^'a^s*fc«: 

Mt, (iDThermus therinophilua 
D N A* P 9^:^ J: 5 AMV 4 fcttM o M u L Via 
40 (5¥Bf*©lElft, [2]Therinu8 thermo 
philus RNaseCltaya iS3:X/K o n d 
o, 199 1, Nuc. Acids Res. 19:4 
443-4449] ir^^iE. Col i RNasoH 
©a*, <t6>W' C3] Th e r mu s thermo 
ph i 1 u 8 7r— "^*YS4 0 [S a s a k i 3BJ;t^ 
Oshima, 197 5, J.Virol. 16:14 
49-146 3] RNAsKS;>'7-«»CJ:*/<i'-7'Dd- 
77-i?T3, T7«fcHSP6 RNAsKJ»/7— tf 

so T-CO±*aa«-*iftSRNAx>'7'U-h©KS1!E<7) 
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u 

[0 0 2 51 *«^tt, »i£03*etBJRmK)£Six*tro 

d»C»#t LT*!J A^S A b r a m 
8 0 nfciVMy e r a. 1993, Current 
Opinion in BiotcQhncilogy 
4 : 4 1-4 71!:T=PJff*K-CV>5. 

SlWaK. fcJ:U«Ji^ V3|->KEy >lfe*-t-t?, 

10 0 2 7] rmtfjgjSj tt«3¥J*fcrt:» 
SKSJiS^*, *s J: tit»^fc J: t) 2 flSSi-/ itf i fls 

nmUXXmn^. AHII^RNA, *A:<±»»inRN 
a«»RNA^}-^^(Df8*H*fc«:#)6(DS«IRNA^M^T? 

(0 0 2 91 :iwi^jsfci'*iv^xffiffli-^fc*c»a)5:» 
NAt±. WecSfWRNAS-^tfwiris^^giSiia** 

«rem^ fctt*«aai«W^o R N Aa5»g*|sKD/hffi^ 

10 0 3 0] RNAtt, WO 9 1 /O 9 9 4 4 iCSIffl S 

(0 0 3 11 -^J*:*-'; ^i^i' fiff-m. 
UriStOAKaM» t t « u c c i 5>ci>, 19 8 1, 
J . Am. Chem. Soc. 103:3185-31 

jSfei: L-Ctt. W^ff B ioscafch8700 DN 
A'^figi!i««ffcX<5->'r/aif^A-*;^*7S^^'f h-fb^ 

[0 0 3 2] y5>f-*— WftSrigiS-frS&ftliJi. c: 
(or^'f ^-a«RNA7':/7'i'- hkcT^-zi'UsSrtJv 



T) «rBBsp7-G 9 5 9 9 

12 

<^5«*SiJ^SrRNAK:ffi««t LTtjJiVS 

L-c, ■r7'<v-ffi?iiasRNA-7*>'7'i'-hi^N^:/y 

100 3 3] cDNAlJ|fi<^a5fc3!7ifeK33V-'tl4, 

/l'fba«»ttWflP!3eT'T?«Sl«{!:fi=*3tt5, Mania 
t i s ^<0, 1 98 2, "Molecular Clo 
ning:A Laboratory Mannua 
1", Cold Spring Harbor, New 
Yo r ktl, r--Mt»«®»«<5!IS:«(fti-5. T 

7^^-S'S-^Sri«5a-e®^IB><' y*z..'<- j- L. run 

«jtttSfffflAJ c DN A#fife*fc«;7'9^' ^-<0r^- 

t). RNA^^^T^U-h^ftflliiUTva (B a i 1 y*5 
J:t/D avidson^ 1976, Anal. Bioc 
hem. 70:7 5). Li^L^C**?,. *©J:5*3Ett 

(0 0 3 4] 7'9-<-^'-»:)£Sfe^S:£;::-rfcJ«>K:7^>'7' 
iSffi!tT=-yHbofc»Jc»i Uv^Kiaffi-e'b^^priSW 

40 4 2t:*-efiT4-«r$BII-T^-/HbL.fcP^7-<^ — 

^Jl~4#flH) . ;*:»?9tt, RNAro2?fej3j;V3?k« 
3«ypt9— tfj::±SiS»|E:¥tf5fc*o>tia!l4s RNA<02 

(0 0 3 51 *?BI9«:, Ts-/Wfb7'7-<'r RNA 

50 l<<oaj*6^S«, «iStt*>oife^jfettDNA;4< 
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( 8 ) 

13 

::j:-e*ffl'i»^3fettDNA>Ky^ 9—^14, PCRii 

— ^f3:> Jj; y -T-ft^^tOiKl 9 0-10 CCfc-C^RfiSS 
[0 0 3 6] :^9^<DjBlJlO^K:^-V^-C, iftiaAiaiE^tO 

a^i- y jRjt ^ u;*-^ KO#y ^— (b»c3!!i*WK:ftli«f^ffl 

•C«:fc}SttSr^-f«. K3«SttDNA:4<yp<9-'tfrt, 

6 0-8 o'c©a«T?5rsrie«ijc35ttsn«v^ 

[0 0 3 7] ^^fH,afiljt*it>T, «ffi1±DNA3<y;>« 

^^:^i!tS(3|{<b, RNA 
a»e>©cDNA©Wltt«:v ±#a«K:}3t^4Rttt1*«9E 

RfeiJ*S*t*. RT3SJ:UtpcRXS(0IB-eSJS;i*i^ 
AJ1Hft*tL«:vvo5-T?!R^j£ttDNAiKy;<7— 

[00 3 8] Aifijfi!#Fi, mvmm. mm&. » j^use . 

mRN A<DjSlte:pCOVNTTVr U'- b^^-tt-jRfciii 

R N A <i5!RStt J'iia jaffi ttJ V ^•C R N A t 
lS»Ls r*tKlJ:oT~S«lRNAxV:/U-f»»P>W 

fi'OTSmM-Ctnimii^ RNA(029c33J;tF39;ffijg^ 
^bf SitSrSTSrS mi2) . -SMTitiAf-^"/ 
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to 0 3 9] RNA^^^ft;©ia*«, ASWKlttS 0 

i(&ioo'C<o<aiHt?fc9. ^ttaser5»t3«»«^ffltt 

[0 0 4 0] iBi3?ft144^ii»!iagttDNA«t<y 
e, lJ4U<tt#*)4 0'C£i±, «i*tt6 0-8 o-c^ift 

rt, flS*3ett*tettSRSttDNA^y;<9— tf&l;^®D 
NA*}J:0!RNA-»?¥3|fyy^-.'tftt. JfSWbl* 

5. rrfc|fc#i:fC«l>>A*V5Sh Imoaia V e» 
Jtt^Salvato, 1 9 8 9^Gene Anal. 
Tecbn. 6: 2 5- 28 ft, AMV-RTtt. 4 2 

'Cfcjsv'-cft^JStti&^-rsrt&EatLxvs. so 

-C»±AMV-RT«;gtt*;te!K»e3«*^tl 0%lfeft}* 
•fSKi-rJ&V^ 8e<9-C, AMV-RTJlRNA-y^y:^ 

[0 04 1] :/7■Y'=7■^©7'>'7'w^lil3r^«''^'^':/ 

i9-i-5»^»cr±, /^-<7•y!!/K^fc;tti^sffla (tax.tf4 5 
-7 0*0 icTigioin:, x^mmi&.om^'^tx!- 

6. iKy^9-tf»«fcov^-ccofli!&ftc3satttt. -f 

9^^-y^Yry 5/ K-fblS-CCgHWSOfcftKRNA 
iS!<|g=?l3 iWSl ttt< Jtffl*« J: *) MV*«att*??-,-Ci| 
tritSr^aitra. »*L<ttRNAa!!«B:*<OSa}& 
SJt. iK)5 5-7 5'C, 3ElCjaF*L<tt6 0-7 0'C© 

[00421 *SlWrt. JR36f«ttDNAJKy ^ '^^tXC 
J: 5«S«iEf^ffl«rSrt5iSii:b&7'7'f — tBWWStt 

M^S*vs;:&afe«, RNAOia(e*eo«6*:*rifeli:*#U 
3ka^i^TV^5. ^itt>©*ffiH:. RNA/cDNA/^ 
■i^^ y Ki^iaiWc^iFp^UtRN A»r>1-©ieffiS:-?-A. 

f5;*»)l*'g'*ix«. 1tJfc«DRNAit«ifel±, JftffiSfSMte 

ffiTTs 7-4 2t:lw^s^^f-<l'^a.'<-^r5wt^r 

J:!h,fi> RNA««©fc*©-f-« 
T«»»«3^tt, «SJ£ttDNAS?yp«9— 
AMI+EffllJ:j;<sXv^5. Ta q*5J:t^T t hDNA*y 
;ji 9— T t h DNA#y ^y- 
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(9) 

15 

«a!e;9/DNAJa«*?' N CPerkin 
Elmer, Norwalk, CT) cOffiSIWX^'sj^ 

c DNAMSHteit/ite^te^/c DNAtafilC*tLX 

[0 0 4 31 PCRttJ:5DNAJ8«::;^&i*ja5aj-(?*, 

t). -wtt|»%t Urffif)Ah.5J|fcS#3T4, 6 8 3, 

1 9 5, 4, 6 8 3. 20 2*JJ:W4. 9 6 6. 1 88 10 

pcRw«iK)fc>3*-f, pcr 

[ 0 0 4 4 ] ;;C!)XS©5I §«< f-'f i'/n-Jsv-c. 56 

m^SUbti, ia»Jo-a«DNA^^T?Ji>»», »^k:i 
•) SB 2 •'s'-lcfflMW/JtEJfl^iiKVkfcSE 1 (0^7 

>f-v-(^)S3?0S:^tf«lro«, *5J:V«l<?3j|Cffi«6«) 30 

[0 0 4 6] PCRifejc;:*)^i)g«:»:fc)aiaffifcJ:o 

*fcttitfTt*«e»-*3tE-t-5ll>«©DNAO»*, 
aUAJ, «0fi<Jk:»APLfcf'>'7'^-hDNAi>J#au 
Jfev^*^l^:t>PCR^£^«)*4l:.5 5. prffi-e*.5)5;E> 

«?fW8i}*>?>IH»$Hfc^«lc-CBiS!!$iv«, RNA/ 
DNAS«> S(S»<oiB^x *^i:t;$t^5^o^a«^'*3^^T 

-CKOXJXSH 1 gu c h iiilt^Kwo k, 198 
9, Nature. 3 3 9 : 2 3 7 - 2 3 8, 3S J:!? I 
nnis6,li. 1 990, TPCR Protoco 
Is^A Guide to Methods and 
ApplicationsJiAcadcmis P 
ress. Inc. San Diego, CA^ProKw 
o k4oi:t;Or rag o^m^ 

[00461 tt«l««©35?g*»«:*/Hb'r5«i£w:*r 60 



7 - 5 9 5 9 9 

16 

ffi^J. rm^ltt LT«^^>A^^$PCT»|llF^B8WO 
9 2/0 18 14*Jj:V^I«S»iT6, 0 3 5, 9 9 6»C 
8B5£$*ITV>5, aCtSttt, dUTP^eO^m^^i'l' 

Al:JJc»iaiSK:oV''TT>'rL'- hi UT«tBU#>iv 

NA^^!;=V7— 5'7i//t'M£Sr-StfPCR&^ 
li, 5i5»i-5PCR^^jMfeS:^^j5fU 
[0047] mtlt^S. % 9 fd-i/ fellJi Wi-f- 

fct^J^^^5^■9'K (fi^;t«DNA [dA, dG, dC, 
dT3 SfcttRNA [A, G, C, T] > » 
3l«c«fcf±ffi(a(*«r»1-. RNA (1"'*^ 

v^^:^^ffioiGi'C*si^ dna (■f<c*?*,7*;i-*i'y 

l!::»V^-Ctt*«^©fiST?fc5. »-&RT/PCRS(£: 
fc*JV^-C, RTXe©gl©R;&l|fc*, «t«LX5fe©3j!te 

:::tinatu\ jJ»te^?is p c Rg(r<owMW:, 5<5 
^±^\aa!LX^ dUTP^r-Str^^JtcDNA^^ 

*i©^»t>tfc^T, dTTp©^¥^£T^ a»odUTP 
©^ffSET-erocDNA-g-^tt, ?^S^;g«i-ei>5. du 
TPS:3l$»i< PCR±jA*|£S4*e<JK:a»?iitffc*.lJ: 
e, iS>ls^Xajca?f5i-5«f*>ttLtLt©dTTPt 
*«i-«fcJ!>C, :*:5iSM«<odUTPA5iE5.KT?ai>?>5. 

SIC, dUTPsan©fc»{>K^3.-r<D8B 
[0 0 4 8] *si5gtt, RT/PCRfi>t;«(0»B:;^ffi 

5fc»fc^^-Cfc»), a-ay^-«!HslFaiSEP-A-5 
4 0, 6 9 3 tt. I^^m^t. 9 KCOS !) 3&;'^ICH U 

yp»7— *«^5ti'U'd-yK«ffi, mmy^ir 
[0 0 4 9] h y ;^»»»fflt*i?Mg c 1 . t 

ftffl-r^PCRtfcV-'-CdNTPiSffH, «-dNTP|; 
0(-xT2 0-2 0 0 MM«)(SHTfe5. dUTP<omD 
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TPafftt, 2 00 ^iM-CteO. dCTPs dGTPfe 

•a-, MgCl. *JJ:t/MnCl, ««t>WiaiU-Cl8:fc$ 
«84|::j3V>r. PCRIldGTP, dAT 

bW!:2mM®MgC 1. 5r-&*, JSSl^KHiMSr-^^.'C 

[0060] f»gEfettJK y ^ 9— iae^© 

fcftfctt. Mn' ' ;^2ffiiBd'*>'i tT»*Kv ift 
MWlctt«!l*.tfS^t-5'yify (MnCl, ) . ftK'ri' 
(Mn (OAC) t ) tftfimWt^'y:*^^ (MnS 

0, ) «OJSi UT-^SivS, MnCl» 1 OmM 

h y ;^aiW8i«?fe-&tfKlS:«feUi«**va»^K:, Mn c 

1. tt-jRtO. B-7. OmMroaiffrffftL, dG 
TP, dATP. dUTP*SJ:W5dCTP«:-tiV^Jl2 
0 0MM«E^1-5ifr&, 0. 8-1. 4n>MaS»*U 
<, 1. ZmMMnCl, SS*'b»*LV\ :*3S?gB, 

2ffili6^4-:^««(^«ffl«rig!'j:«SHllrt£;fc-1*»;^ftteJ; 

(OAc) , , tff>'-KOH*5J:iC/KOAc t-StfS 

irif^iitilfflUfc, «8W:. Mn (OAc) . i: UT* 
»&3*taMn* * an. 2-2. 5inM<0«HOjftttT? 

6inM:)9J:!/3. 5 mMcoilSe«s{£^ ^tVCV^^. 

[0 0 5 11 **ffi5i^v*f'KJ3j:V2fili6'fd-y© 
saa^H:, dfedNTP**, fi<i>Xf\z.mi'tm'&<o 

dNTPSrIFlSU cn!-J;oT«ffcfc'&fi)t*Jri'*cD 
N A'-W d UT PSiiJ ji^p.4r«:^-*-S li'S/V/T'-fe?'— 

[0 0 5 2] fi!93iriB3iE$n«;^9SBQo-^ffilK(::jb- 
V^-Ctt, RT:feJ:VPCRISOW*l'ov^T:> h^;^ 
-HCiai5»tt1'02ffiSB-<*Vi:LtMnCl, Sr 

ffi^r^W-S-RT/P CRii»L-c 2IS1 »ifti:&tstea« 

Xfi©WC«li5»Sw»ffl!i»¥Tfc^^<^v^. tto-C, dT 
TP*fcttdUTP (2 0 0MMSrttffi) ^OV^TftSrSl 
Uatf*g-J:i^,, PCReoKftMnC 1, O^SiU. 

^^JtsfcAc, j:»ne«ae«>Mnc 1. ^sffi^sstva. 

[0 0 5 .31 J9«*siCFRT/PCR)i£*cO^>«rl^ftV^ 
RT/PCR^«lt±^*«Cft<^RJ«*lCJ«t«» 

tLraiAiti-Ss. 3i$ita<RT, rt/pcr. * 
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18- 

5tT«W«(lft5:-&tr5l#l!E<RT, RT/PCR^fc 

fl1-«. R T/ P C R ^» tin*^^ 
100 5 41 «|oT, IIKiRT/PCRlC^ttfLTaS 
lS«!SA«1fto*V. ^fe^DNAfe^l>dUMP<0»*,ilS 
LASKs^^ns, -WiH, a!HE^Si£:*r»«aflt (6 0 
-7 0t;) ^:^dfz^^^i/g:^t5fe*TU-C, RTRlS* 

fl5flt«/i 1 *>fcti» 0. 0 1-0. osmffitouNca* 
10 *aDSn> Siaitri-io^M'f his *v 

2i^MfT*3*v6. 3lt»<Wia« (6 0-7 0t:) RT 
*iJ:W9 6t;©gEttl^«:, «ffcli:#«Sn* c DNA 
*5 J:t?p c R ^ J: 5 J::u N G©5pffi 

tt-fbtfi 5i UNGtts Perkin Elmer, N 
orwa J k, CTd=«e)iai3l6*lK:A^^tB-C*5. EP 
-A-S40, 6 9 3tt, »lft5L#«:K:J:5UNG©« 
WS^. 38J:U»DNAf)WoiEttll«ei±-e©JP?R«fc 

[0 0 5 51 J8«©a6«JW;, RNA/DNA/^-^:^i» y 

t^dt* Jfc 5 -fi#ID N A^«r4 

tf. RNA/cDNA««©f^l©««■!^'^^ 
/V-J^Jfcv^T?, BESJ£:»^ttrfi«cDNA»^«:^ 
30 X3, ;i©;{SilJ:»VN-c, l9«©5It^ft<1>■'^^/^H:. -tiK 

Wtt##iRNAT?at>»», «ji<7>i8«i>-^^'/>tt. «e:^ 
is-eabs. »ji7>:s^ffii:U-c, a^<o^>y^^-y-ifi^ 

[00S61 ::i.l=:*jv^x«fflSh/'6J:7»c fcDN 

Aj tt^mmt-. y*«aNi (rna) ftf xT'V'-h 
i UT:'g>^Six»*i«W*DNA^^^'*iSi-. rna 

»±. mRNA, tRNA. rRNA, Utifii^'f A'P^'R 
40 NA^©RNAOBIJW3^llT»*)r?-CtJ:VN. cDNA 
tt, rSfJ^fcttRNA/cDNA/N-ft/y y K 

[0 0 5 71 *|Rggw:^fttt. Bfaw*»l^jat«*^«5lE 

D t>i«v>i»^^tt&«for^*iTS@fa<oRNA 
ic, *35WrecDNA-^*ASPCRJ{:J:51t»Wi:iB-S- 

BB**tL5SeKlB«U:*JV^t. Ta qasit/T t hDN 
60 A^])it Sri!!<E=^liteffl-f 5:::^fe*sft*$ix*. 
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[0 0 58] ^$m^:ff^ y > v-'^^ts ^< (O^^Ttt^ 

usthermophilud d^bffiJU^iXSTh e r 

mus themophilus DNASjf II 7— "tft? 

A S EQ ID No, X : S' -GG 

T C T T T 

B S8Q ID No. 2:5' - AG 

AGGTG 

C S EQ ID No. 3 : 5' -CT 

CTCCT 

D SEQ ID No. 4:5' -CC 

AAGG- 

[0 0 6 0] a^X-T t h>H!J^7— tftt. rTthD 
NAiKj) ;rf5-'tft£$ix5p Ta qDNA^I?y;|l^- 
tfl^i. Ho f f ma n n — L a Roche I 
n c . tz: J: (? MSIteAl^MJgSJt. P c r k i n El 
mer. Nor walk, CTtl*?>rfiK3ttLTV^5Jaife 
^8?SilSfcltTh e r inu 3 a a u a t i c u s d^fe 
^i»T a q DI»JA#y y v-^k L-C!^^Hfct><0;6« 

fil. a»*.TaqDNA2K!J;^^— eitrTa qDNA 

yyy— tfW;. nTa qDNA^Ky ;»( ^— -^i 
h.Tti±V\ 51^. Am« rsham, Arlingt 30 
on Heights, ILA^e^^Hot Tub^D 
NAx»f!J;*?^-tft LTA^-Rrffi&T. flavus 
(Tf 1) DNA3Ky^^-'^*SS«'T?*>D^5o ffife 

J:l/*ftBfel8*^<0T t h DNAsK 3 >f 7— 
(DPMi::ov^-Cri. wo 91/09944 mi^v^^^Sit 

[OOGl] y^^'-^'-W:. -^:<0 5' 5^*15* fcfi^iT)® 

cDNAe^<D?&d^^C*5V^T. f9^'^-(0 

c DN A^J-^ tJ^je(Oiglf»»5)fSWE?lJ«:-3'tf^ 
S)?.5. cDNASry^v-ri'-h^L-Cffi^L-tlBe 

[0 0 6 2] 3R»i**fcf±MK£ttDNA[Cj:«RNA 
coaite^coa. I»RNA^i:. RNA/cDNA/N-<:;/y 

y SEQ ID 



{ n ) %Bfli|£7 - 5 9 5 9 9 
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wo9i/09d5 0^B8) . &Jo:&fttb-C. Tth 
m^s^mmt. wo9 i/o 9 9 4 4r2ait^ftvTv^a 

[0059] 



CATATGGCTAGACTATT 
TTG-3' 

GTTGCGATGAAGTCTGT 
ATGT C TG- 3 • 
ACAGACTTCATCGGAAC 
TAAGCG-a' 

AACCCGCCTCGGCCACG 
3' 

i.tfRNA/cDNA>N>r>^y y KiRNa s eHXfGt 
a^S:iiSr*A/-eJ:V\ RNa s eH|±. RNA/D 
NArS«*<:0RNA«|c4$liWTfc5, T t h^iiXf 
Ta q^CffbttSRNa s eH*5j;Of5* ">3' 

RNAT^i^:rV"Koin*5MS»*5i:t/sr 

2 coDNA«'g^^sr»aiwT^, imt u-crt. i^-ssw 

[0 0 6 3] Sft3e«<43Ky j^^-'^coRNa s c H?g14 
Its ««**cORNAi^DNAiS:»fiiJ1-5^S*l&«-f 
So :i(^Ci:fi. Sta-t-^-fiDNAcO^T-CRNA 
«r«lffi'r6fc*lCWfC5g-ffiTS>-5p DNA;55«q;ttfrt5 
»-<>v;^HI Ve^DNAf?. :^ hn>t^4fjrv^»^ 
iti*. ie^SRNAtDNA^H;^$$^:l*3V^-CKB'J^«r 
SB-CfcS, U36^t:^£:5SC>. iSK^ittOft. SftSJEttRNa 

seHffitttt. RNA/cDNA-fiflS(D3E44C0i!.Stt 
«:«t*)Kt<« eSoT. ^/A*yt*±y^c'?>-</i';^DNA 

[0 0 6 4] SiEl^5RNA:fcJ;Z/DNAy^>':/^— h 

VRNAS:«iaT5fc»t. 9 4'C<l:9t+^d^tffiv^ia 
at?a?1*i-5»FCRitfi£/feS:4i:6 
[0 0 G 5] 
No- 
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WBa^7-5 9 5 9 9 
22 



21 



s K4 e 2 



5 



5''-AGTTGGAGGACATCAA 



GCAGCCATGCAAAT-3' 



S K4 3 1 



-TGCTATGTCAGTTCCC 



CTTGGTTCTCT-3' 



SK3 8 



7 



-ATAATCCACCTATCCC 



AQTAOaAOaAAAT-3' 



SKd 8 



8 



-TTTOOTCCTTOTCTTA 



TGTCCAGAATGC-3' 



[0 0 6 61 PCRcOTt«£O^SKl3Ci$JMtf3:. 9 4- 10 A^a* LV\ :Ltlb'D'T^XOK}tft. ^CDNA7j<y 

p-A-5 1 9, .3 3 8^^:»jta^^:E»$*v•Cv^^, ctLfc<9*ittt. 4ai-'<T07*;^-^^'y #3*^ 

[0 0 6 71 S'J^r>:&j£^c33V^T. ^«)fl^^P';r^K ^:tf-KHyyM CdNTP) «6W::ttW^fJ. 2fl5» 
tt. PCR^Iiatt<oSEtt?ft*Kl»»S:4^SfcJ6J::*ffl *5J:t/lffii«>f ;i-y**tfaSf»«*-&A/T<C 

tp) tt, SPO 177-i^DNA^lCf-5>'lC«;:i-C 10 0 7 0] DNA#yp«9"^tt. tt8Effitt<0fc«)l- 

5' t: (HinUr a) t ur^ 20 2mn^ ;tyii^^9ttT^. :l UXSlO 

(K alien 1962, J.Mol. 5Tabo r*5J:t5R ichardson. 1989, 

Biol. 5:248-25 0^ tt:hXf\Zhe vyfci Proc, Natl, Acad. Sci. USA 8 

t^TceboT. 1991, Nuc. Acids Re 6:4076-4080 tt. DN AiaJlifcXeSlCteV^r 

$, 19 (12) - ZBd7, m^i:t::^\Z»^bhX Mg" * SrMn' Mi:i«*pr«-C*)&;ii:*:««UTV^ 

. HmUr ai^tf^JJ^it^ St^r^f" ::tit»(^:ffffiTttDN at^:/:?"!^- h*;J:i5T 7 D 

^::/*-&tfDNAJ:!3 1 Ot:tev^ia*-i?iSWi^S* Hm NAd?y 9— ^*:/tttDNA*y y 7--^ I 
dUTPcocDNA-^oSt»3Ji^fl. igC9&^*5i: 

l5PCRZa«DNA±at«b(^fi«(^)3Ettfiff«'s Slffl [00 7 1] Mn" * . Mg' ^ «fc«:Co* * ^OV^T 
i-^^S^'4-*DNAcO«i4ia«K::Jt-^'CSfi*«Jl^:«T . ntflJTaq. T t hi3±l5TmaDNA3}ey 
5?-^^, DNA±fili4b<?:>Tm?C«|*4:2il*b5^*0» 30 *rSttftU5 2>: \.t^Lf£t^h\ Mn* * ;6S*W;^«fe-C 

«5^^i':^-^K:E!>>Be c7dGTP, 7- H:ff«LV\ *:H<?3M^$*i5SlE««l^l33V^TW:. R 

^?^^*i^>/ry5/>5' -HP^Kitett NA*^fcto»»(Difitei?cofcfeK:Mn' * ir-^tfaw^ 

a-;i^;^4^a^;d-:t-hdNTP).tts atSi-^RNA f«AS*At»H5.o ^nbcO|R«f»«f*. 

43j;C^DNA^>':/^-hSrK*Ji-^fci6l::»3S-efc ?8»»!J;!)»fi5ttTist). 18WUfccDNAHX*€:t> 

5, fcfe-r. 4*1::. RNA«*B<Ofcif)icTt hDNA4?!);?( 

[0 0 6 8] RNAT^^-t/V-fffloRSSifcttiSiSfcO 7— e*Jitmn C I » ^fclJMn (OAc) , 

(D'rz^'fu- h k UTtflteU. PCR*#j::tt:-iT4>4< if 1 0* fll<^»a<?^-tl^d« 

ft6cO»m^»S?tra:«cDNA5HF'«:'*^«>, »2« tfcti^Vfc. RN Af^^-^ V- h*fel¥DN A^/ifeSr* 

-«r»2«^*«-M*fe1-*fc»tcSa:fi'g^®*»^:3IAU » («i!A.«Mn" feim^g" * ) tt^ «a*5it«a! 

A|CiS]eLTt5i<. te-5V^ttcDNAfe^'-Sf-/VV [00 7 21 2«8&/f Mg C 1 ,\ Me (OA 

'^'y7.Z^uL9-'^mmmz^r>'r-^V>yL-Xi^i:\\ c) , . M^SO* . MnCl. . Mn (OAc) . . 

y K-r^r feSrii^St-rs (m^titfii^o hc iiS«»*Sfc*>v^r{£ffi^«*SB>f m 

T nn i s^©:ft:itt1>©Fr ohm a n*K) o 5850^3 n C 1 . ^::<?V>T 0 . 5 - 7inM. b< tio . 5 t 

n^^r8fecO|?ttk*5V^'C. iJf;£<??cDNA:&^0'&l$(^ 2mMtOM-C4t)0. MgCli JC-T^VNTttO, 5-1 
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2 0mM, »*L<»42-6mM-<?*><5. 
[0 0 7 3] ia^4t<«:. 

it\mmm^ii^m^tf\.^, kc i icointu, ig® 

A^, l-2 0 0iiiM©aia, »4L<|440-100m 
MiDSfS-Cfca. T t hDNAJjfy 

Saiai5:5gHlfffittl4> S 033J;V7 SmMKC 
l®MTj«S$ii5, Ud^Uiitfe. KClStftSrlo 
Oi«M*T?«*Lfc»-^. l«)±LfcRT/PCR*i«,a 
Ampl iTaq (SftltSW) DNAjKyp<7 
— tf^OTa qDNAJJ<D;>«7-^^^C-:>V^•Ctt, 5 0m 
MKCiatjiifaU^ KOAcH:oV>-Ctt, TthDN 
AU«!)y^-i?iffiffli-5*g-»c, 8 5inM-116a 

[0074] 7':^^"^ l'^^ KH J >mi. 
-J'hy ;>Aafcttyf^!?A©ffii:UT, dATP, dC 
TP, dGTP, dUTPteit^dTTPwaJSttt L 

iBM©«6ffl<!0ft|«||K*i»BT&9. 10 0-8 00^ 

JCICfcVr^d NT PSS J;if Zfli^JR-Y" *>iia. * ?> 
tlflcftttiSPiS. WS(0!7'5-<-!'-«5j:t)«f ^'r^• 
-^l^ft^¥LTSgfl:L55= «i|;ttfl50 0bpei-h© 

#5 0 0MM«)dNTP*JJ:T/2inM© 
MnC 1 . d«»4U\ 

1 0 0 7 5 1 »a4titti«Mri, ;^-i'<©aM6f^ffl, 
*J itJtJf * L< tt»5lBlcgB«Ufc J: 5 Hi-r.^':<f 

*L<tti>H8.. 3-Cfe«a^ pH«7. 8-8. 70 

1007 6} HMmc, 0. SmM*W«)EDTAa5ia» 
te^SJ&S-^tt 't'fc^ Ur i:V\ Tweeii-20 
' " *iJ:tJ«No n i d e t"" " P-4 0^<0jSfej^S1i4*SI 

»0. i%*fcB-tit*}tasaejT?fcijs L;4* 
t'Jtis?}©. 01-0. 0 s%ai^^i^u<s sj*yy y- 

U« tli#«E U -«KSrt:i&li-«itr 1 

-i-'fiamsaiiiibiifi. TC9 6 00f— 'r;n?--r^' 

7 (Perkin Elmer, Norw^lk, C 

T) ift\■i^:L\z»^t^.xm^J^ 

<5PCT»fF^HW0 9 1/1 2 34 2iSJ;i;:Cho u 
1992, Nuc. Acids. Res. 20:1 
7 1 7-1 7 2 3Kre3t^?^^•CV^Si5t, Amp 1 i 
we x'' *• PCRC eml 0 0 (Perkin E 1 tii 



13) »M¥7-S 9 5 9 9 

24 

e t. No rwa 1 k, CT) ^■ffi^-fS^ft-lrtt^.S 
(0 0 7 71 *3S5?'7)-se^|!l8«^^:*^1/^-C. WHRT/ 

2oOia$;«, RT*i±tfPCRimoW#»-*t 

■r5»^i-r4, PcRf-— r^■^^^'^'7^-•Cl 0-3 0 

tf, Peikin ElmsT, Norwalk, CT 

[00 7 81 l^aU-, JSJtRT/PCRr5'-fe-f}^33V> 
20 Tf4, RT*SiWPCRXmoH^JCK?lf^g»n»KA*«lV^ 
fc«>, ffl'»oiais«tii'5J:5fc*n^*v<0RTjsJ: 
tj* p c R f w » fc 

*iT.*. f«7lCSP$iT,aJ;5K=, MSttfttt. DNAS 
fi<i©P C REJS©3^i»RNASfi<|(0RTSJS:J: •? t>«6 
v\ DNA^>':/t'-f.-k-e55a-&«t^it5-'>';V^' 

ifiO. 6mM (BOOpMO^dNTP. hU 

Ttts RNA7^:^>^w-hJi-c<^)ft:fciate=¥»*fS<4^ 
fil. 4mM<iO'v>';<f:^ (8 0 0 ^MO^^dNTP, f 

fC^Koy^Xtt^ MnC 1, aigH:, »*L<ttl. Om 
MgHT. ft'b»4U<f40. 8inMT?*)5. »4l,VNji 
Sl±. T t hDNA;Jf!)j>«5— tftRT/PCR^ff 5 
*#&-»;t<5A*. i:*t,e>©^fe#M:, JSIB^It^siU'DNA 
Je*S©P#k:»L-Clp^a>S'feOT?Jb'5, lit. dUT 
P(D#«T7?©RTIjfeOSJ)Jff±, *»ffiOKffl:3fffit 

PCRie«:J;tHS-!a*TS>5. 86-3 -C, 0. 8 m 
MfflMmCl, *S«*>»*L«£fflSn. *feSfe^lfe 

[0 0 7 91 2-P(OI3SeOfcX)COa'i-3fcS3iK^S»# 
©raS4:» PCT»I¥^MW0 9 1/1 2 
3 4 2 X $ lCErt;f"*'-!:^rtl;:*5V>Tftai 

4r^«li-5fc<>tCx (7 2*0 ii^T 

5itt*tf, fl5it;SiC5':i';^ll, EGTAioit^Mg 
CI , i8}ft4:R»EjS*» 6,17 5' :?;^Sm:t)5>IBtU 2 

50 S::*S«lcnrtBi:f"5. RTnjfttt. s'i>';^©iStigi 
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9^g:V^?ftS^?1ffc>^^. Ud^LTS7 y^>iflf3:^<0**» 

«gfffixsorat::«)Wu 3a-< bTEGTASracffltr 

DNAJeffiSrprset-r$« ::(^K^&<^««ttt. EGTA 
*5 V!> A«) Rl CK»;Si7 y ;:^<?3 tr-Xtfi-H 

10 0 8 0) imm^^^-hmtL 

(HIMDA) . i^ai^-ifeS^it^-f ycJ^:i^>'S«&'& 

[0 0 8 11 ^i>-f??JtLrfP^^-5AiMe«S9«:. 

M ::ri:H^^i:UTSi^A*v6Goc»d 196 
6, Biochemistry 5:467-477, 
^tbW^Pe r T i nSo-fcl^D emp 5 € y. 197 
4, 
1 
d 



^'Buffersfor pli and Mete 
Ion Control", Chapman an 

p K e 
8. 3 



( H ) i|f 7-5 9 5 9 9 

26 

*&{lffi«SiJtt. iteoBfliOLogKM (2 0X^. 
:^yafiS0. IM) 5r=fi"t5 1 0 <K„ <1 

0" ) • »^U<». Lo gKu 112 t40|ffl-C*?), 
*<5ff*L<fi:2. 5t 3. 5^©ra-efc5, a>5r(D:^ 

i^5Ma r t e 1 I *5J:DtSni i t h, 1 9 7 4, "C 
ritical Stability Con^tan 
ts". Plenum Press, New Yor 
10 k, Vo 1 1 ; Mfl T t e 1 1 joilfSmi t h. 1 9 
7 7, "Critical Stability Co 
natants^jVol 3, Plenum Pre 
ss. New York, 1 6 0 - 1 6 2 Jf ; ?i 
S i 1 1 e ni^^X^M^ r t e 1 1 1 9 64, "S t a 
t^ility Constantsof Metal — 
Ions . C omp 1 e z e s " S p e c . Publ. 
Chem. Soc, nl7, p458, London 

[0 0 8 2] »*LV^<fcJRtt««!ltt. *»W«^:Sffi-CK 
20 *^?n«>pH«HJ;i*5VN-C**W^:^*X«««i:LTt>» 

6. aWS(l<OJftfi¥«t^»KaW:. «ra<:DGoodb, 1 
9 6 6*5it/P e r r i n3aJ;lfDemp s e Vs 19 
7 4K:E34$^^Tl/^:5o tmMlt^ LogKafcLT^ 
aL-C2 0t:;&^oO. lM©>f±^»fi£lC*5V^-C7*5J: 

[00831 :^^m<o:^^i^^m&mM^. N, n- 
30 br;^ (2-t h*u^->^^A^) ^rvi^y (trw) . is 

/va-eit»$*vfci/ye/vT?fc5, vy^^y*? 

c^ttWttH TKta^Sti, «fclKltti<^G 0 o d 
1 9 6 Ql=.^v^^Siv, cttrt5eic«3S^4r4^$« r 
-<T<?:?«». 2 0t::feJ;T/0. lM<0^;*-:>'5A*'eo4ft 

40 [ 0 0 8 4 ] 



"0. 0 3 1 



a. 

8. 



3 5 
1 5 



- 0. 

- 0, 



0 13 
0 2 1 



L o g K» (Mn**) 

3- 1 
2- 7 



[0 0 8 5] i^c^y-js j:t^ V y wcoja**::^^^-^^!^ 
[0 0 8 6] ^yt^y*jii;trt^ya«Hltt. dnajK 



50 



NA3t^yy 7— ifStt<75«'>il. a«t?tt/i:<. *fc^ 
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27 

H5J:5liv 5 OmMOtf->i/-KOHa«igS (pH 
fi. 3) t'CT t hDNAJ}<J>^?— tfSr«tfflL.tv 
0. 4inM~2. 3mM.(0-^>'i9y9t&rts ftJf'SDN 

!• Sr^gffl-t-S t , 1 mMeaofiVMn 2 +J8S-e 

*IC«'>U 2 0TnM'^J4**?f<i«<r34 8%ismj!i$ 10 
1008 7] ^^^RT/PCR^C*5^^T. DNAt|«I 

:if>'<±>mSttiii^h^1i,Z, DNAieSKifcV^Trt: 
v«««««-S2i;S«:. RT/PCRtsmSJ&aft;l&* 
[0 0 8 81 ««M»tJ:»)W*.ii**v5dNrp, 

IfeS, ^'>'/'?^H. EDTA33j;TJHfe<i5#< 

1 966) . RT/PCR*t'«M>X-HC laSWl 
On)M»»?>l 0 0mM'>©Jft:*:tt, RNAStt.t©Mii 

tSeSirMn' * (A-J:t«a,«>»itA/if©^||) fi^i^ 
•^T5t#*.t)*VTV''fca^ Mo r r i s 0 n. 197 
9, Methods in Ensymol. 24b: 5 
3-6 8 tt, r2 6 OinMmiSJ^SMn- KJJ;^e(t© 
^IS^fttiAl/'^ii^ 1 0 0iDM>-!;;^ib-J:t;2mMMn 

'ftUTV^Sj ii*3a%Lte, W13M:, PCR4fi»to;J5 
T/pcR»::*i»t510 0mMhy;:^O<efflS:EiH' - 



1#M¥7-5 9 5 9 9 
28 

[0 0 9 01 tr5^>'*ij:v by 
<tt. KC 1 *fcd:KOAc©VN-firA^4rl«|iB^*>' 
iUT^t?, trs/^'/KOAc tTi^V'/K 

jl»:«IJ£iSr5p*;S^t:fSJ|!>Jtl£i>icS. Kf5;l^l^iIHS^^■5K 
OAcOpHIl, ftAfia^]jSj:tJ(pHfiaf^©i9?#& 
Lrflsffli-«.K'5/v*5, Rjj;©pH«ra§)>j:tt«f1-«fc 
*a!^f»-eri)kv\ ifitfett, KOAcSrpH7. Ot 

9- 4 k(ofa-cmLx».9i^immfkt¥rtpH7 . 5 

T?*)-^*:.. 5 OmMlf-y^' (pH8. 3) , lOOmM 
KOAc (pH7. 5) isXXfi. SmMMn (OA 
c) t ©18«©*|#WpHtt, 7. 9 7-efcS. 
[0091] i^t'l^ailfl&Slttt, ^gSBHfiH^^IB-C* 
5. 4'CK*3V>T4 7 BW)fiM*Ufc5 0 OmM 

f-y:/, 8 OOmMKC K »J:V2 ImMMgC 1, 
© 1 0 XSai«:#«R Ufca«S»E*ffi« LfcR T/P C 
RlcxmSnTt^ifcli, JS?5:l'51KL.ft««fiS*tfS- 

OAc/Mn (OAc) . 8M»ffiSrRT/PCRjCffi 
ffi1-5^i:©3e>S5*ll;fitt, Mn (OAc) , tf. Mn 

t-C*>5, ?£oT, RT/PCRIC^JS-v^-^^Tk* 

[0 0 9 21 *»?g©»IS;;^&f±, RT/PCRiSdU 
TP©l¥fiTT?fffcn5:it-eiJt3rsn«„ !>^->'/l'N 
-<!»"j3t'v— if (UNG) «3fi©ft^»*tt. dUM 
P>J«j'ai^>'7^u- h'J'lc d TMP(Z)fS;*3 9 lcak9a>* 
nfcJfrS-Jc^^^ixa. dUMP©IS!?ii;^4-ft:*:K:-r 

Sfefefctt, T t hDNAsJfJJ -^li, dTTPdJ 

^fef-SS-g-JciSe^KBS UT d U T P ^ilO 2 fiFSSS 
SiJi-5fc*. RT/PCTti*H-5dTTP©jSJD4fe 

ft'Ht:i-5rti»a*Uv\ dNTPaMti' * 
i-Sfc*. it&li©Md' dNTP««lCjKSS 
fcMai-«. jfiil©Mn' ♦ dNTPk: 
iaM^eSMn' \©ie^Sr*f5fci?), ^SHT^JifcMn 
* ' «ilf«H*J|i^t5li'V>'/KOActt«f»S«f±, 
^S©MN* * iRSt*5V^-CttliS*tSdNTP©li:*: 
LfcaiK«r8lF«-f5. ir->V/KOActtaRg»tt, ^ 

dNTPaia©Ji:»c*5i:*r5©i9-'a:?>-fs rt/pc 

RJiRU-C^effl^fixS d UTP© J; 9 i^5v^*i^atS^ 
«U tt t bDNAswyy?— t?tj;«jsse5:xsf- 

33ttadUTP©©?)iiii^^KW*ia^$-a:$. i©ii. 
», ^VfiW^^ff^A'X (HIV) ©J;?!-?'?^-^' 
»S©H'^iS:*:t»'^RNA«fltH::asv^T:<l9(r:t?l|'e* 
a. 

[009 31 :tc36W©ifVJ^*JJ:T^l- y 
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( 16 ) 9 5 9 9 

29 30 

aUAJtSL i nd a h I t>. 1 9 7 7. J. B i o fc. {£<jTv iJi>5?t ^n51i<SB!W<04W, ±J5lt®©3"J 

1. Chem. 252 (1 0) : 3 286-3 294. ©TytT'^ ¥SiSfi&ffl3n5»&»C^«6«)KH£ijl^F*U 

Ki oka ni3j;XnVi t t e r, 1981, Nuc 5. 0!l*.«> «ft»»S*t*iPCR^«l©«ffl»::*faS 

1. Acids Res. 9 {1 1) : 25 9 9-26 «H(4{<cSBiDNA7'a-ytt. «tbJ«at*t!*U «£ 

1 9 80, J. Biol. Chem. 2S6 (6) :2 jgctadt-f ?, (0!l*.f*ltn't'lJ:aWRNA«r 1 ~ X 0* 

293-230 0). »«*a«?af±, jS(i©jSfe«.^';<- 10 . 

vaia*5itr^-^'*>'»Kwi^*«rffi«U rjvfcJ:-3 [0 0 9 61 if*L<«:. 2 0 m 1 ©1 OmM 

r, uNGi;jr*-$a«Sfi©te*s!i«srft'j^u a»o hc n5»B3?sR;»i'i£#*E-t'aRNA©*tt, lop 

S*E«^«i<0«a3»*S:WSi-S, g~50 0ngT?fc?». *t>»«L<tt, 0. 1-3 0 

[0094] A«-Y:<->'jB!iSEK:J;SRNA>:^:rw-h Ong-e&S. KWAS 3 0 0 n g B[-l:«RNA*-&tr* 

3ix5. RNA7^i':^u-h©iin*^»fe*/>'(h-r5h ll^■^^5J^s*S'^c», pcRKJ^:^ciBl^$i^;^^B*alae 

Wc*5V^TJ5^S.bn., ^fcilClc^dttUTBt 20 NAjK5^7— ^:^J»S*:a<lJ^9— Kibr«fflS*v 

OA*b«My e r s*5J:tFGe f B nd. 1991, B 5»^K«:, iKV^W***^;^ ^I^MWPCRi^**; 

iochemistry 3 O : 7 6 6 1- 7 6 6 6lc J:t«S«tfclR*frt>fcb L5 5 (C wl'^i^i: UT» 

al»**x-CVN5o *f5S*t:'i'l'/KOAca«?&<Sl4, IJ7J^5 rpCR TechnoloKyjErlic 

^>':«f>'t^#?^fiaU J;?»iJ>'*0&iR«««RNAiqzK hSSs l 9 8 9, S t o c k t o n Pre»B«3Sa 

^m.fr&^Z>[r.r^f£\,\ 3!t. :iJi.e>oe i k i#SI) . i«l^»3{aMIA»6!Ei:5 5ISffltt, iSK 

«»»t*«[^Ufc«'^lia. RNA<015IB>W, 9 St: :5;S^ii»«EJ£iOTM-i?!fcfgttDNA#9 jJ^-- tfS: 

©f+illWll*tt<fe-?-Ctfti:A/ife:ife<tV^, WSae cDNA^^fS»-g-ifc%9 9'CfcT3~lO^^M 

fS.i^fH<om±^nmu tfc^tteastkijfefTu-cjftflEoz 30 *«(oj»i?j£&DNA>K!>7«5— kstSjsjb-^+iehb 

*«i6?t»l»c1-'<< RNA«:*tt*r5fc»!)©. fe5V^tt JPt, jSt ii 9 P C R tfr 5 . 

-3i«RNA:^i8e$tb5-it*8-»c, jfitei^Ofcftl^ ©-tHmiiOV^Tll&a^SjtttDNAfl? !) > 7— t? 

¥«^>'7'^'- h^^m^<. ^i'T'^- f*3Ett-r5 AS^ffl^?JT.5i»^lC'bff®r fc5 (WO 9 1 /O 9 9 4 

Si-S. {S»SixfcRNAja*^^tts RNAt" [0 0 9 71 - i»Mja3fe**T'5»i'i'Va«««t<0«tt*i 

ClIXlCioTT t hDNA3j?!;;«7— ^tTJfcS. tr-VvawafWiftiVd TTPSrffiffl-f-* 

Sv^ (> 2 k b ) c DNAO-e-fifeSr^At-l-a. »^tJ:, 6 0 p 1 roS^SttliWUT, «F4 Ui»nRNAw 

(0 0 9 61 fW'I'tRNAaJfi^-rac: 1 B g*-C-C4)a. »*LV\|5taic:33VN-C, I - 

-:?T7 7'i3^-^'^-S-t^y7^S Kt^effltTHJiSH A4*l|feSr4-*.5fcfefcll+i3^'e*>5. ^^«cDNA 

1#)£©mRNA<Oa?e5f*5J:t/«*S©ft«>JCffiffi5 [0098] .TthtfcttTa 

>mm<om&9>1i.lbK.U. K^tpK^ai-SKN qDWA^y^^— ^«:ffifflr$RT/PCR&0«fl: 

A©»«:, -««j»-0. lpg~liiK©«5Hrt-efc ;S«:, S«l*«jar<E^»J:t?«S«©*Lft»!:DNA*y^t7 

teffl-t-S^fflrojeSCCtt^LTlE^K-rS-C*?*?. iKta <fr*Ct©fiftttt 1 . OPmo 1 e©E. Co 1 i 

lta»lE^KtS:©«fSttt)cfc, ««iRNA:9"?^J -1 0' DNA:J«D^ ^--^Sre^^-T^a^ CHltMU ffiA't 
ffla*, -v^^u 5^7A»Sfctt^iXEt±OPCR^«b SO 0. 0 4 3 p m o 1 e ©T a a DN A* J» 7-*. * 
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Th^^ F!l3tt. iKl 5nM<0DNAxKy 
\zMI!&T^20n 1 (OSftN'Klt'CS^fficOT t hDNA 
y y "--^SrfiEfflr 5*SSR T/ P C R SrlB^ Lr 

8. 1 OJoJrt/l 211. iK)6 nMfiODNAjKi;^^— ^ 

1 0 0 ;i 1 o^tet-c? 1 o^fii^ r t 
^E3£U-Cv^s, 5lli::::;{rffix6§tt'5i»?RRT/PC 

MW^OGua tell i tSXXJ^P CT^WJ^W^O 
92/OSSOA) o 40ng (10^) O r T t h 
DNA/Kyj^ty^-^Sr-^tf 1 00/1 If^RT/PCRg 
iSi5^?!|^^$ixrv^-5i5s wHlc^fUTl 0 0 fL \(DBS 
RS^lis 1. 4 4MgtOH^* (0- 6tfg<0AMV- 
RT. 0. 8 3|i gC[>T7RNAsJ?!;>»y-^, ioir; 
0. 01 u ^<0E. coliRNftSdH) 4^;^, fc 

5vNi3 6<&#VN^'>'y'^i:^MS:^tf. ^SfRT/PCR 

[0 0 9 9 J -J-RNA^t^tf^WiSMW^iX. 

fSttD N A;3f y ;< ^ti: 1 - 6 0 »[i8^ y 

--h*tt5« LA^LftiSC. a»2""3 0^>|H]<^SJf5^ 

A»r«'T5±RNA(DitiSiWV'*»S-. WAtf, 10 0=1 
<-<^gl«}RNA«5 2 5 Q n g<D:^RNAt»wSFe't5 
a^JCtt, 1 0-3 OJ^fRJ^>f ^-^J^^x-^:— V-^^^Hlii 

fSds S)5U>fiMnCl, ^fc^ir'V't/u— h*jj:icf 
MnCl= dsftfttJ:j^3fit-5„ iKy*v-^t; 

*VNCi::&i»*U^ LTBfe^Aix^a- 
ny/'^ISTFttlKEP-A-S 1 5, 506) „ 

[0 10 1] :^?6^:sm(OMm^iB\^x. KiSfi^^bii 



(17) i|^5B3|£7-5 9 5 9 9 

[0 10 2] ie6i:^|C?|^»£V>-C. RNA7^vr^-^ 

5, r<oiasg<o^«(DNAtt. «J|tW:/n-://NW'>^y 

10 RTffiTfe^o »W«l«Hy ^-fifcScOfigjStt, Kfl^coma 
10 10 3] 5!frte^BE£C^^«;, P CRlC^ ilftffltO 

20 aiffi«r*i»U »*«A*JJ;t5dNTPS:*dNTPi5 
2 0 - 2 0 0 ii M<^«ffl t 1 5 < SJWl S 

HSo MgCl, rAl-3mM(^*)|*ai*|c8feSD*<X 
»*L<«:. dNTP<^ifttf«ie<g^^*5J:LI«PCR 

i-S*g-l^PCRltt«Sr»;^^5fc«>> 

:fc*rcMn* * (7>^/l-«K(??l-3«O«*-0EGTA 
t^m7}i\^tl^^ Mg" * *5iUtMn' Off^£Tl^:33t^ 

EGTArt«ife65J;iMn* * j::tt^1-:5, ;^:^»r3a 
fcJStTT t hDNATKy tf(^<tfittSr*i:fer 

^:tl^i±.mn^m m^^Twe en-2 0) -friL-e 
nft]te«aEl-2 0%. *P^J:t50. 01-0. 05%* 

y-:i>'^^^(??^{^iHK:ov^T. iiffi}w8au-c<7?f*©tt3s 
y;^i5'rt:. *9«RT/PCRftas*|«-r5«:^/itf{flrj^t 

A-?)^T«SJC»*.5 5. 2Xe^-»jD*S;tt. *w 
«kSSr*^NtL. 3SS*»*o^ffittSr{£i*-rs. MnC 

1, li, pcR^i4fiicjK»-rs^i:ftx Ma^a^Sf*^£;s$ 
50 n^^m^i^mf^^^'r^^-^-. mP^wtm. dNxp 
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Mn (OAc) . «r'&€rtri>'i'/KOAca«|§?Siiffi 
[0 10 5] 1fU:4>-¥-^«J^¥= 

RNA^)^^F-A»e>ODNAi*ffl«3lH»33 
XXfmW'inma.. RNA^H^^S^RNASftao-M-e 10 

»3a-e«>a. W;i|st'T'lci|!ai-S1*7EoRNA5^^o!5ftffi 

fcttlRseSttDNAd^U J: -3 r*»% 

5fc*« rjiSftPCRj 0!85«tt*&5885<. ^«f)e©R 
NA^J^-, 4fcttRNA^>^»ife«*ffl!^s iCCEia 

10 10 6] :*:SE?g©:^fc3SiVilaj5!c«W:, RNAStD 
NA4^tca»iE^i-5lK3feSifefc»t-C:*:v>*5efcA . 

0>&ffi«tRlJtUfc»»1SS:^b, PCRHi«<0fc»O^ 

[0 10 7] S3l«tt:«:?KM<0lU£«)»)i^s' hft'ilii;^ 30 

DM1S8 SEQ ID -Mo. 9: 

S'-TGGAGA&CAC 

DM1 51 SEQ ID No. 10: 
5* -GTCTCTQAAT 



( 18 ) !t^Bg5p7_5 9 5 9 9 

34 • 

liRNA(0jefc¥©fc«Offiffi:frffi%!B5EUfcJg^»i: 

^fi^y ^»l«f^^w^^*< ttl-oo«;£©aWRN 
AlB?!!(??«|im::Hl-5<s<0TfeD»?., -tOJl^^J&^^y 
htt, ±3*©»*t^liaxL'C, ^^(DlgffjRNABaMtM 

NAEyiI©«*B*5it;«fe{iirofcAro!^»r*5' ftt. »2 
O c DN A«-&-*SrW«$-&5fc*K'g-dcS*ve c DN 
AOiri«|t*fL-C/N^:/y y K1-5<J:^5iJ<tefi»CR 

flBW. (dT) , RNa e eH, if V'-^s-i^iTtO 

*Sfii J;W*^4fe<0Sii5SiWtt. WO 91/09944 
^V^<eStt<&T?*>5 5..4*tt, WO 9 1/0 9 94 4 

tt, •g^^v^>'ru")'pAWi0 65;e)W^:/y'<'^^ 

DM166 (SEQ ID No. 9) , DM151 
(SEQ ID No. 10). DM1 5 2 (SEQ 
ID No. 11) . TMO 1 (SEQ ID No. 

12) o»»«;«^a«:««u. i:llt*Jv^-cc:Hfe.©7' 

C01091 

cacttgttoct'cca-3' 
caoaaatccttctatc 



- a* 

DM1S2 8BQ ZD No. 11: 

S' -CATGTCAAATTTCA C T GCTTCATCC 

-a* 

TMO I SEQ ID No. 1 Z : 

5' -GCTTGCAAQCTTTATTTAGTTATOACT 
OAT AACACTC-3' 



to 1 1 O] f^l 

ife-a-RT/PCRJgg>tilj3ttSTa q^!;> 9— lfj:T 

[0 111] W09 1/0 9 9 44©«I|V I I lrJ3«© 



^toWcifiBt^-Ch^iiib. RT/PCRS!l!|tK:-^V^TO 
T/PCRKjb-»t<&T t h*} J:WTa qJKDp'y— «ftf? 
[0 112] RTR(S4* (2 0m 1) »4s 1 OmM<Oh 
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y:^-HCK pH8. 3:90mMcOKCl (T a q 
S:^tf»£^te[::ov^-CI^4 OmM) ;x. OmMcoMn 
Clt ;€'200MMOdATPx dCTP, dGT 

*5J:!/dTTP ; I 5 p^tirt I ecODMl 5 2 (S 
EQ ID No. 1 1) SoOlT/Si^fitOT t h^fcri 
T aqi^D /9—^^£bXfKpAV/l 0 9 cRNA(01 

iJi 7 5 li 1 7 0 t;»:i-c 1 5»W.^ 1^^=^ 

[0 1 1 3] aee^sietciisi^r, lOmMcDhy;^- 

HCl (pHS. 3), 100inM<^5KCl (Taa^ 
^l>RjS4fckl«:5 OmM) . 1. SSmMc^MgC 

0. 7 5mM(??EGTA. 5%:/i;'fen-/u [v 
/v] . isXXM 5 pmo I OT'^-f v-DMl 5 2* 

tt^so^ \ (omii^iBLft. ?j:v^-e. ?t*sf (10 0 

MDfePerkin Elmer, Norwalk, 
1l-^^^/^fcoVNT9 5'ClrT2^ra; DSkLTli^M^J 

scr7^3^ra^rli^^;5^/^, rQHmm^(om\± (Sm 

(w/v)NuSieve l%(w/v) 
S « a k em (SftS^ft) r^u-7^±(Ofm^W}\ZX 

lo 1 14] a* 

r T t hDNAJl^y 7« tftt, «g«i5cRNA<^l 0' 
»I!ll^TaiS30 8 bp^ftS:*Ufco Taqj}?y 

^£:*^tT-c^o)B^^E:^PCR^e«^^l^3v^r^±, Tth 

DNA7Kypt7-if;*4jSCGl^STa qDNAaKyj/^- 
[0115] a2 
A. 

I0 116]0- 6m 1 (Ov^i5rci5ft;09-a.-yi^:, 
9 . 4 M I (OaSHJRS:*; ; 2^ lOlOXrTthRT 
2^ liOMnC 1, (lOmM) : ^rH^tl 
0. 4*iI^0dGTP. dATP. dTTP*Jj:tFdC 
TP OmM) ; 2 a 1 O r T t h DNA5i? 

y 2. 5U/^ 1 : 1 /i 1 (O^y^y^—DM 

T52 (SEQ ID No. 11) (IS/iM) 

iEC0»fflRNASfcr±2 50 n gSlT^O^RNASr^t? 

10 117] ^cr)5?JBJS«|C:|3V^-C. iE<7>^fl5RNA 
II. DM1 52 (SEQ ID N o • 1 1 ) Ot":^^' 



( 19 ) WM*7-S 9 G 9 9 

36 

V- h t L-Cf^lBTS, *rmRNA«*(±. »*L<I± 
-10* =1 1:^-/2 Om 1 'Cfo^c M*.tf*tflSRNA 

10mM(^hy;^-HCl, pH8. 0. 1 mM<0 
EDTAioltfl OmM(ONa C l^<03Qu 1 /m 1 
COE. c o 1 i r JRNAli^-g-in^pAWl 0 9d^bC0 

[ 0 1 1 S ] ^jm¥fiJ??ft<7)tt:«H*mfcfc !!) 2 0 M 

IC. S^ftS: 5 0 - 1 0 0 M 1 03&fST?llofc, Per 
10 kin Elmer, Norwalk, C T v'/W 

-tf-'f ^ ^ cof^a— y 7 7 ^^^^Effl UT 7 0 

[0 119] PCR^ 

Wl I 6-10 Si l<02 5mMMgC I ^ ; 1 ;x 1 (0^9 
^•T-DM151 (SEQ ID No. 10) (15 

9 8 0m l-c?*^RR?)ffiffl-C*§o 

[0 12 0] sasMgci, mm\t, ±dNTp«ft, 

* t/I^Lfil^-r S r ^ ^ -7 J: t^y^ v:/ V- ^ 

6-2. 5mM<?3?5H<^MeC 1 8 *»«a 

— hiS2<^#flRpAWl 0 9RNA-^fe5*^|i, 6,* 
l<?>2 SmMMgC 1 , *#^1. 5mMM 

30 g C 1 «lt<»fc»Jw»* 

[0121] SOm lOPCR-r:;^^r^$^;;^^^a5^E 

[0 12 21 pAWl 0 9RNAH»R5<^lS*g«^^h* 
[i^, f-"- 5 (Pe r k i hE Ime T, No 
rwaik. CT) i:dz,<0^biz4'Z>(0i^^-7r-</\^\Z 

p(^y'^:/:/^^^A^ : 9 5'CJj:-C2 jMHSrlf'-<^^A' 
40 9 5"Cl2:-Cl4)-ra*5iI^6 O'CiJLT 

15i^W?r3 5*>f t^/i' 

y-":^^ : 4*0 

[0 12 3] r-->r^-'(*ftiaS(^^i6cD6 o'x:<omiR 
tX. jE(0*mcDNAieffi<?:>fce«5)lc*HT*>'5. teOT" 

50 (ci;itci^%fc ux^OAtv^s 
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( 20 

37 

&ik\b(0. 198 8, Science 239^4 
8 7-4 9 c S5S#:^t«:^ 

[0 12 41 TC'R^m<Olt^<^mm&it-r^^^^pJ^ 

^««fctt»RNA. dNTP. cDNAfeit/DNA 
[0 12 51 #*?)2«t«iSS:^tfrt«5e£56i-efc5^ 

rT t hDNA^KD j^^-^ . 

7^V-Yv-DM16 2 (SEQ ID 

y^^^-DMlSl (SEQ ID 

iE<Oj*WRNA 

d ATP 

dGTP 

dCTP 

dTTP 

1 0 X r T t hiSS<E=^RTa«»« 



[012 81 litmi^^^m^yht 
fb^wWffjf&BrtTfes, wiffs Mncu fi, ate 

[0 1291 M3. 
*9gRT/PCRry^>f 

r(;)*ftf±. 2XS^-»lni»C^/PCRi««Sit*o 

T C 9 6 0 0 f'-N^^Vf--^ ^ ( P c 
ikin Elmer, Norwalk, CT) SfflE^ 

^» S^^Ts Perkin Elmer, Norwal 
k, CTd^bffiJEWl^A^^ffiftO. 2mIMicro 

Amp (Sitmm) ^^-yf^-c^fofco 

G, 4m 2ii l<?3 10xRTa«»» 50 



?#M^7-5 9 6 9 9 
38 

m^mmm^fi^. ^^:^a : 9. 4^1 okiissh 

"Ti«iffl7*7-Y-5'-" : 2 M 1 (OV^R^iA « 2 5 0 
n g(??:^RNA) . ^^>^B : 2« 1<^1 OmMMnC 
lilS}S;0. 4/tldGTP;0. 4Ml«^dAT 
P;0. 4Ml<^dCTP;0. 4Ml«>dTTP (* 
>rlOmM) ; 2 M 1 <0r T t hDNA2l^l> -tf, 

SrSitelL (5 i!^;^AS:7 0'ClC«ofc«$) . 7 0*01^: 
i5(t^^y^;*^-H-5p -hSeoJipl-PCRSJCSfe 
[01 271 C. 

No* 1 1) 1 SmM 
No- 10) 1 5mM 

5x10* ^tr-/M 1 
1 OmM 
I OmM 
lOmM 
1 OmM 
1 0 OmMM;;^-HC 1 
pH8, 3i 900mMKC] 
5 0%:/j;^ti--7V (v/v> 
1 00inMby;^-HC 1, 
pH8. 3. IMKCI 
7. SmMEGTA, 
0, 5%Tw e e n 2 0 

1 OmM 

2 5mM 

(1 00mMh!);^-HC 1, pH8, 3. 90 0mM 
KCl) ; 1. 6 M 1 (^1 OmMMnC 1, ; 2 u l<0 
lOxdNTP-T (Hi OpH7. 0^^ dATP. 
dCTP. dGTPfr2mM) : 2 m 1 <?32mMd TT 
P ; 1 M 1 (;?:/7-f •«?'-DMl 5 2 (SEQ IDN 
o. 11) (J5mM) ; 1 m lOJT'^-^v-DMl 6 
1 (15mM) ; teJ:t/2M 1 (OtT t hDNA#9;* 
7— (2- bmt/^l) S:-&tfo 2 0xBiJt-&^^ 
^nSU i^fms 6 0 M 1) . 1 8 M 1 <?:)a^4b$r. 

K^VftTy-fU-Ytts AWl 0 9 cRNATfcS. 
^;i.-^:/«H3-l-3*5^t^9-l 1 o-tix-CJiri. 2u 

-:r##4-63oJ:t^l 2-1 4^^•ti^^^^r^. 2m 1 
»l5l2:io* ==tr-fr*^TV^fc« ^a.-:/#-8'7. 8. 
1 ett. :ft<;:)?^ffitLT2M losong/ 

M l rRNA<^);f^«:'S^TV^fc, 

10 13 0] ^=.-r«-^l-8«. -RT^ffltt-T 
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39 

TC9 6 OO^-^/Uf'.Y^^ (Perk in E 
Imer, Norwalk, CT) icKttUv 7 O'CJC 

2ifm^ ox^\^x\^^ ^ 10 

[0131]^^ 

RV^-C^-SaSttS;. 1 S:, 2%NuS i e V e l%r5(f 

v^9ft^-^«:^>6;&5l^"-y 1 2-1 4 (10* =» 
I01321MA 

NG) (Otigffi 

S^Sfcfc!), 0, 5#ttOUNG (Ho f f ma n n- 30 
La Roche I n c . J; ») W^«5S* P e 
rkinElmer. Norwalk, C 1t>bWil^ 

•^-hU lfcvN-e7ot;fcTi 5i3^rawjRLriry 
^sigaaiKcott«:cr)fcft(^3Mnc 1, »**;c>ja3;£t>« 

^-rS, eUNAJ*. ftV^'CPCRl:Ci:*)ia*S$*Vfc« 
10 13 31 8 xRTSf&S^*. aTSr'&A.'CaSi 
Lfc : 4 8i* l<^j*a6DEPC*&a?S«* : 1 6m 1 40 
lOxRTffiWSJK (1 00mMhy;^-HC K PH 
8, 3;900inMKCI) I -ttV^tia mM(^ d AT 
P. dCTP. dGTP*5j:t/dUTPS:-&tf 1 6u I 
CQdNTPS^fffe; 1 6 m 1 -:5ocO. DM1 5 2 (SE 
Q ID No. 11) (1. 5mM) t5J:tJtDMl 6 
1 (SEQ ID No. 10) (1, 6mM) ;ie 
M lOAWl 0 9 cRNA^^'t/l^— h (6x10* ^ 
tr-/Ml) : 6m 1 T t hDNA:4<y 

^7-^(2. 5^tt/M 1) 0 ftJ^^mW:. 144m 
l-C&ofc (18 m l/I^) o 7 xPCR^7^^-$ 60 



*!rgg^7-5 9 5 9 9 
40 

ElT$:^^l??i»!Lfc : 2 9 7a lcr>»ffiDE 
PCiGf^SA; 5 6m lOl 0 x PCRjffiarigSc (i 
0 OinMhy;^-HC I , pH8. 3 ; IMKC 1 ; 

7, GmMEGTA ; 5 0%^^y^tt"/l/ [v/ 

v] ) ; 1 40m 1 OmMMgC 1 « \ ^i\f^fhZ 
raMcOdATP, dCTP. d GTP*5J:t/d UTPS: 
^?>6 6M.H^dNTPJl'&'e»;-t*T.^*lS. 6 m 1^ 
o<0^ DM1 5 2*5j:t;DMl 5 1 (SEQ ID N 

o, iiteir;xo). (1 5mM) . ft^^fis 6 0 

M 1 ^fcofco aSfcfc 8 0 M 1 o 

[0 13 41 18m l«ORTia^ftSr6*(738i«W^' 
aa^^^-:;^Si5>aU 2m iCOMnCl* fr. ftCO 

•9'l*JJ;i/2 (1. 2inMOMliCI,) ; ^^-T'S 
-?-3t5J:V4 (1, OmMCOMnCl. ) ; 
§^5*311^6 (0. SmMcOMnC l. ) o ^f'aL-T^ 
«c«;jfltD;J'"/'<-^-r (7 5 M 1 > .S:'iD:t. SSJCWS: 

*1PEf'-e7 0*ctm 5 5>ia]><:/^:±-<-KUfc, 7 0 

9c<??j»t^^^;MX;a^rtfc: 9 5lCliT24>Ba*lf->f^ 
9 5TClc:ri5>|!(Jl3j:tf6 0'ClCT15>W«:3 5ih 
^^tJ^/t-; 6 0TClcT7iJ-WS:if--<^^;V';^c5J:l54'CI^ 
Si-. 

[0 13 61 

*Sf&ift-&«IC?3 6 M l*2%NuS i e ve l%r;«fw 

x<oMnc\^ msL^^^\^xm^\-^hfiit. 

<?3Jte*«:, Mnc 1, m&(o±^b^\m^\.ft. 

[0 13 61 W5 

jS«R T/P C R T y -fe^f cO»«;^ffi 
-f^*S»RT/PCRKJ5:*OW«*SSrW>T^^5>» E 

[0 1 3 71 #^««:5t^rV:i-^f/dUTPSrRT/PC 
RRi^?<0M^^|S^D3i^:/^. ttv^-c. 9lfett<S;S*ti:^ 
**i*i:UT^pS"rSV>riX<??^*DNA%, UNG 

[0 13 81 0. 2inlOMi c r oAmp iSSBfM 

S) 5. 5 M 1 (0»«3S8* ; 2 M 1 <0l 

OxRT««|gfS (1 0 0inMH;;^-HC 1, pH 

8, 3:900inMKCl) ; 2 m 1 mMMn C I 
t ; dATP. dCTP. dGTP, *5il5dUTPSr 
•th.-en-2mM-&tF2 M 1 tOdNTPiS^ft) ; 2 m 1 «^ 
DM152 (SEQ ID No. 11) (1. 5m 
M) *5J:tXDMl S 1 (SEQ ID No. 10) 

(1. 5mM) : 2m I'^AWl 0 9 cRNA'^>':^U 
"^ (5x 1 0 3=itr— /m 1) 10. G M 1 '^UNG 
(l)t^<it/;i 1) ; *5J;T^2m 1 O r T t h (2. Sm 
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( 22 ) 



7-59599 



41 

-ecDNA*PCRl:iT*t«L&o 
[0 13 9] r^Dft|^^:*5V^T. lEe03ctfi3RNA^ls DM 
152 (SEQ ID No. 1 1 ) (OfcAiO-f y^^U 
-St LTfPfflU ^VtDMl 5 1 (SEQ ID N 

(ffl^«TC9 eOOi^-'^A'f'-f ^^y [P e r k i n 10 
Elmer, Nor^alk, CT]) *i-C£lT0^5 

9 0^t::Tl 5e>W*Jit;6 0*^^X2 0«^W^3 3f■ 
>^^^/^ 
^a-^^itfyaatt. ii*£^«3i*. :/7-f -r-, 

[0 14 01 fiLL 

WJUM R N A53 l^D N >^ > feffiffl-T^ UK 
I. pTM3 

7^7^$ KpTM3f*. jft? 0 0^^ 1^:^-5^ K©p AW 
1 0 9DNA2rff 9 7 8 2 i}I»tl.«rfl6ffiOSR«iil«D 
NATfcS. r*ltt^ pAWl 0 9 cRNAfcRlCE5« 
*3i:t57^9-f ^-»S'&B»ttS:^-^^DNA^>':;^w-" h 
Sr^A^So :/9-Y^-MT2 4 (SEQ ID No, 30 
13) 4:«ffiUTIig^i-5t. Jkmo2B3^i^)y:ir^ 



42 



pAW10 9cRNAi:P3i:Tfo$i. -tO^iW^r 
*i;t^t> DNAJ4G + Cy TaqDNA 
:^^y tfc^ate^Sr'&tfTh e rmu 6 a g u a 
t i c u s Sjfe^^DNAfe-a^^fiT'f 5o pTMS:/^;^^ 

Sambrook&^Molecular Cloni 
ng — A LAboratory Manual, Co 
Id Spring Harbor Laborator 
y. New York, 1 9 8 9)^ 
[0 1 4 1.1 ffAte*. J-M<r>pAWl 0 9DNASrB 

T^^r^^MT2 0 (SEQ ID No. 1 4) teit^ 
MT2 1 (SEQ ID No. 1 6) lft?g{kp A 

wi g 9DNAt:Lr--Mt;U iSietfc, 

St, EcoRncTffljkU #t>vfc7 0 6 b pW^i-* 

[0 1 4 21 JEm^^!?^ h^vpLSGlhiv 
UTS(?)Al^S*ffl«lt4, 8 8 9, 8 1 S^:iEiS*li. 
-C3d!3, Ta qDNAd^9;<9-'^*i=«^KTaafi^ 
^:•&^Tv^5« KpLSGlSrEcoRIS: 

KSffl-lcaj^Lfc. ^btLfcy*^;?^^ KJCTDG 9 8* 
J&Kte*L. ^/^/^-7r--^^4rfflV^T»«DNA^* 
iBLfc (^|tB'»IT4p SB 9, 8 18*5±tr5. 0 7 
9, 3 5 24t)W::La wy e r a 99 30^ttS: 

ltt^cEasnTv^*) „ 

[0 14 3] J:3as:JC:J::*sv^'C^$tvfc:i-P='J?^i^ 



MITO 14 y-GATCrOCGGACTCTAGA-T 
KCm 15 S-AATTTCTAOAGTCOCXiA-y 



(0 14 41 IT. HCV 

HCVRNAte^fi. ::^Jr##i:UTa9AnSV 
ouftgb^ 1993, J, Clin. Microbi 
ol. 3 1 : 8 8 2-8 8 6l^teiSa?i^"CV^Si5l^:U 
Xf^A^ihito cDNArf^u-yfi, ^ixicfcV^TpH 
CVl, 1 At'**^i^TV^i, HCV7^y:/W-hc?3 
ifiHtcSa^T'y-Yv-tt, KY78 (SEO ID 
No. 16:5, -CtCGCAAGCACCCTAT 
CAGGCAGT-3* ) *5 Jlt/KY 9 0 (SEQ I 
D No, 1 7 t 5' -GCAGAAAGCGTCTA 
GCCATGGCGT-3' ) Xh^, KY 7 8 (SE 
QID No. 16) *iit;KY90 (SEQ ID 
No. 17) W:. 5' 5^«dStr:tf-Wk**tri5!9. * 
fcKYaO (SEQ ID No. 17) l4Ky90 



(SEQ ID No* 1 7) otrjf^>'^t;sn*v>?g 

10 1451 III. HIV 

f'y:fu^YftU I V- 1 irac^y^'^-iB'&sa^Sr 

H I y-i&mk\mmo^mi^mn^(oyu--:f{cx^ 

^-<-v-r±. ttl3£^SK4 3 1 (SEQ ID No. 
6) i3;:tKSK46 2 (SEQ ID No. 5) OtT 

^T>KSfm»xh^, 

iQiyie] ^yzfu-Vtl. 3' *iS<^«tta5>co8 
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K5 5 0 (SKQ ID No. I fi) fi, Sa I I y 
>':i;-i$it/SK4 6 2 (SEQ ID No, 5) <7> 

SK551 (SKQ ro No. I9)fi, SK43 
a (SEQ ID No. .6) C07^y^'^-]fe'&ffi««r 

feSrffiffi Lr?TipiX5 (Sambrooke>. 1989 

[0 14 7] r:i-/Wb*5J;W*:feSjcEofc«>©Sjj;fi 

y^i^HCK pH7. 6, 5 0 0lnMcr>4[<b:^^9!> 
iw (NaCl) . 1 OOmMiDiS»^ir*^'i>i. [Mg 
(OAc) , ] ) 

5 0 pmo 1 COSK5 5 0 (SEQ ID No. 1 
S) 

5 0 pmo 1 e^SKS 6 1 (SEQ ID No, 
9) 

-ttl'-^J^l 5ix 1 cDdATP. dGTP. dCTPv 



SX551 



19 



(23) iRF9B¥7-5 9 5 9 9 

44 

TTP (I 0TnM<7>«#:»«?) 
Ixi lOi^J^'?-!?^;^- (5U) 
7 0/1 1$-CH, O 

[0148] 2aoD;!hy =^^1^^ v:^5^KS:2S'g^L, 7K± 

<kUfc. {*Jfe^^«iSrz:SEyijOSK5 5 0 (SEQ 
10 ID No, 1 8) *i»&^0lpr-rssa 1 IR:-C*Bfl: 
U ifcSKS 5 JL {SEQ ID No. 1 9) ^SS 

SP64 (Promcgft^MiidisonHWn 

[0149] iPK*Ji:tmMt;:)Kv^T. p na s - 2 
Ec oRncJ:5ifi<fci;:T«*tfbU speRNAxKy 
1 ^5-ifS:^v^-c^:/^^^^^cTte9tfc. »Sdna 

S:SS53c^Sfc*IC. RNASrRNa s e^^^^TDNa 9 
1 20 elcTiHfbU ^y^^dT;&yA5:iILfc. 

[0150] JiiaS*&t!:-Cffiffl Lfc5t W;*-^ Kffi?i] 

y-CGQ3TXX5ACA<7ITGGAGGACATC 
AAGCAGOi^AlXTCAAATUTTAAAACATAGC 
ACTATAGAACICTCK^AAOCCTOGAGTO-^ 

y<iATxx:TGcr A tGttiAGnxxc^^ 

TCIXTOlTCnXK3CrGGrGCAAT 

AOGOCriGCATOCACTOGCACt^^ 

GGAG-3' 



[0 15 1] g97 

b^i^y* fcH h 9 ;:^««S^S<DV^1*i^i^;:l*^v^-CRNA 
i3j;UtDNA7^>'7'v-h4tt^r$f*;fejKlS4r. *R 

lvl^T■^fco DNA^>':?^U-VS:ffiVNfc#ftRj4;, :^J; 
Mn" * «at«:«^Ufco T-^TOS^ESr. ±im2 0 

xi 1 «f>i::*jv^T. 6 oX:\^x i oi^ratf ofc, SiS^ 
f*£JlT(Oa»?-Cfc& : 40 
[0 15 2] RNA^^T^l^-h. e--»^««ra^ag 
3x10' ' atr^-COpAWl 0 9 cRNA 
0. 125AtMOMT24 (SEQ ID No, 1 
3) 

«-3 0 O/iMOd ATP. dCTP. dGTP, dTX 
P 

5 OmMt^lTi/y-KOH (pH8. 3) 
100mM(0KOAc (pH7. 5) 
Mn (OAc) , 1-2 OinM. l"-6m 

M) 50 



3x10' ' iOp AWl 0 9 c RNA 

0. I25;<Mc^MT24 (SEQ ID No. 1 
3) 

#2 00;iMO?dATP. dCTP, dGTP^ dXT 
P 

1 OxdMO h y ;^-HC 1 {pH8. 3) 
9 0lnM(?3KCl 

MnC 1, (p. 4-2. 5mM) 
5UOrTth' DNAJj^y Jjt^^-tf 

[0 15 3] dnat^^t^v-^. 

1, 5x10* * 3i:'-cOpTM3 s sDNA 

0, 06 2 5/iMtOMT24 (SEQ ID No, 1 
3) 

^3 0 0 MMcr>d ATPh dCTP^ dGTPs dTT 
P 

5 OmMtDtrt'V-KOH (pH8. 3) 
1 0 0inM<i5KOAc (pH7. 5) 
Mn (OAc) i (l-5mM) 
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(24) 



7-5 9 S 9 9 



45 

0. 15UOrTth* DNA4^y;'t7— ^ 

1. 5x10' ' =ib*--(75pTM3 s sDNA 

Q. 0 6 2 6 mM<OMT24 (SEQ ID No. 1 
3) 

«-200;tMOd ATPh dCTP^ dGTP. dTT 
P 

1 OjnMcOMJ;^™HC I (pH8, 3) 
9 OmMOKC 1 

MnCl, (0, 4-2. 5mM) 

»>^u^K mmm 

RNA ^i^> 

H N A ^ !J 

DNA fcfe>> 

D N A h y 

I0 15 5J V!;;^«a«»»*ffifflU'T:. dna^vt^ 

Av'>7^U-b-C<0*:*:'S'^ri. !• SmM^t^jtf^'JC 
RNAv^^^rv-hTCD^fiEicDiS^^CtteinM 
vv:ifV4'CEe>ixfco r T t hDNA7}?!)y5-^tD 
RNA^V'T'v^"- hJC»r5afrte*»*H-t*:feJ:t;«DN 
Ar i^:?'^'- Hc*ri"5DNA3!K y ^-^S^«^i:oV^ 

< t % JilBW 3 JCffi«t<D K y :^tt«f»«&ffi^i-«»R T 

/pcR-fctttrasajc^rarfc^tJSfctu^^. ufi^u 

10 15 61 ^8 
ffifflj-^RT/PCR 

V\ RT/PCRfcTflEfflUfco S^Hts S*:»Jcrt:T 
EWl OtcE«^tixxv^5J:5i-l-"C l 0 0^1 

aOOnV^— CDHI VcRNA (pNAS-a) 

1 /I g oiKy T A 

«-l 5 0 MM£C)d ATP. dCTP, dGTP. dTT 



46 



5U<0rTth* DNAJKy?*?— 
* Ho f f m a n n — L a Roche Inc. ICJ: 
«?M55*5i;VSiS^?h^ Pe r k i n Elmer, N 
o r wa 1 k, CT;b-b!«3S69lwA^PrSgt^fo«« 
[0 1 6 4] »9a*JX&dNMPt^ 
rati AtV-Sfltiat^My e r s:^J;DfG el f a n d. ' 

HlJr^f. 5t5i^*HfcdNMPf04}±. ^frSR^Oft 

■ 1 0 D^gtt 
8 8 pmo I o[)d 
A 7 pmo 1 dTid NMPnUi&4L 
I 6 B pmo I d NMPtt»ji&» 
I 7 3 pmo i«dNMP«»Ji&i^ 

2 0 OMMtOdUTP 

€-0. 20mM(OSK43X (SEQ ID No, 
20 6) . SK4 6 2 (SEQ ID No. 5) 

lO^tttOrTth* DNAsKy^y--Hf 
6 SmMOKC 1 

5 OmM<^ h yi>'X-KOH (pHS, 3) ^fcfitT-^ 
V-KOH (pH8. 3) 

MnCl. (1. 0. 1. 2. 1. 5. 1. 76s 2. 
0. 2. 5inM) 

^Hoffmann — La Roche Inc* VZii 
9 H»*5itKJSJe$K. Perkin Elmer, N 
30 o rwa 1 k. CT»^t>ffi*»(CA*Rr«"Cfc^o 
[0 15 71 HI VRNAtB»1'<0T^xyc?rtv^*l 
•g^, *sJ:tJfieH69tcKL-CTt hDNA7K.y>7— 

8W«JSH:2 0 0MM<OdUTP«CjOi-Cl 5 0 tfM<D 
dTTPt-^tr. ^»1^/r^/^ro«^CW:. 3!e^XgSr7 

e'i/'>'i3i:t/^hy>:^oj^a«»fft»cfet^rs i. o- 

40 2. 6inMC0M-n' " fttt«&fflTi£<g¥$H. i»m^tl 
5wt*tav^^:^tJ^. *fcl. 2-2. OmM(OMn 

[01 5 81 W9 

tB:kLfcdNTPiBtt 

tr^^^/KOAc/Mn (OAc) t iKfle»iKt«^U 
T. dNTP««18tt£Oia;*ctffFtt^6fcJ6li. HCV 
cRNA««J (pHCVl. lA) ORT/PCR«ffi 
3:, trs/>*ii;tJfby ;^«1lf»«^feffiffiU »/-cSdN 

50 TS?|cMJcTEf^l 0i;i?B«$tu6i?lz:^Tofc 
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[0 15 9] HCVrRNA«fWtt. H&JtOffi| 6 

RVS^s «T<0A#<07i;-e 1 0 0 M 1 (i^flc 

3 0 Onf— iOHCVcRNA 
KY78 (SEQ ID No, 16) , KY78 (S 
EQ ID No. 16) (O^tl^tliO, iSfiU 
1 fi g (D^]) T A 

1 OmtOrr t h* DNAsKyy 7— tf 
2^|t<?:)UNG* 

dATP. dCTP. dGTP. dTTP (*100/i 
M-5 0 0mM) 

BQmU<OYf->l^~KOH (pHS. 3) 
"HC 1 (pHSv 3) 

lOOmNKOKOAc (pH7, 5) SfcfiOOmMCO 
KC 1 

2, 5mMC0Mn (OAc) a tfcf±0, 9niMcO(OM 
nC 1 , 

*Hoffmann--La Roche Inc.lC^J: 
9H»*5J:l/«5fiSn. Perkin Elmer, N 

[0 16 01 ^t^^-i^/^io^^^p^-^n, mm^irto 

liTfcSo «ffl^««JW:. «1 0^;^aBfe65i^5i:5^^:y 

y/KOAc/Mn (OAc) . a«»«4:ffifflLTa> 
ia*S4^^feco?gj*rt:*dNTPOi oo-500mMco 

dNTPaifl[«BtCE-3T«»*tLfc, hy 
7./KC I /Mn C 1 . »»»«ir^flii^6i 0 0 
M(??#dNTPaiSic*5V^-co;5^, ?ff«)t*2p<0«S^ 

10 16 1] gai 0 

H I YT^V^fl/" hffl 

1 5%i<y -tn-;!/ Cw/ v) 
300 /tMdATP 
3 OO/cMdCTP 
8 0 0 ^MdOTP 
5 0/iMd TT P 

S 0 0 /&Md UT P 
EOpmol/rjtn 

2 0pmol/rxii 
2 *ijJ[flr)UNG* 
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( 25 ) !tJB8¥7-5 9 5 9 9 

48 

PCR 

CSfffFiSt^-^A-:^ (HCV) |ftffl(Ofc*(^RT/PCR 

oung^. 1 9 9 3(??lftWS:tt»c:l334^?tbTV>-S, E 
P-A-529, a 9 311, '^-r^^ni>^/^:/U'--htt 

«<fcry-k^tt. i: hifeffi:T^^!?'^'/v;^ (HIV) cotfe 
10 ffilC<>*rffl-efc5. *:«9?<^)i&«RT/PCRSW:> T 

KOAc/Mn (OAc) , isXXfh 9 ^/KC I /M 
SiS^cJx^ : l^-»'/KOAc/Mti (OAc) , 3S« 

[0 16 2] HI V7^>'>^V-h<?>RT/PCRiaetO 
fcie>li:^f^U^:/7-<^— SK4 3 1 (SEQ I 
D No. 6) :fcJ:t5SK4 6 2 (SEQ I D N 
o. 5) (D^jt'i'l^imM^Vh^b. HCVT^i^y^U- 
f(^>R T/P C Rinm<Dt^ibK»^ UV>>^v^-^"H. 
KY78 (SEQ ID No. 1 6) 33 Jll^KV 9 0 
(SEQ ID No, 17) -Cfc6p 
[0 16 3] e-^V-KOH (pHS, 3) . KOAc 
(pH7. 5) *5ctm4ii (OAc) , Sr 1 0 0 1 ^ 

30 Sit;{^cail^rtt^f SHI v*5J:i;hcvrt/pcr 
ftris dUMP<^S?)ia*Srffi3e-t5^^*<oi9;fcLfcd 

UTP«S(Dffiffl*«?i<LTVN5, 
* HC V7->^U- h« 

ZOO ^Md AT P 
2 0 0 AMd OTP 
2 0 0 /»Md GT P 



2 0 0 ^MdUTP 

1 5pmo I/rxn 
2 i^KcOU N 



FROM ifflilflW 06-6910-6735 
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(26) 



49 



50 



1 0*tt©rTt h'DNA 

S OmMlf V-KOHp H, 8. 3 

1 0 OmMKO A c p H7. 5 

3. 6zaMMn (O A c) * 

* Hoffmann — La Roche 



1 0*ttO r T t li*DNA 

5 0 )tnMtrS'>-KOHp H, 8. 3 
I 0 OmMKOAc pH7. 5 
3. SmMMa (O A c) > 

Inc. K.^*JWKiSixf»Aii^^ 



Perkin Slmar. Norwalk, C T * e»Sf»Wl= 



to 1 6 41 ^R^tftflU 0 0 (1 1 ipOVV P^-HC 1 
(pH8. 3) . KC K MnCl. (OltUXORXik 

1 5 O /fMd ATP 
15 0 MMd CT P 
ISOffMdQTP 
ISOpMdTTP 

2 0 0 /tMd UT P 
gOpmol/rxn 

1 0 iifiEa) T T t h'DN A 
9 OmMKC 1 

I OmM h U :*-HC I p H,. 8. 3 
0.8 5 mMMnC It 
* Hoffmann — La Roche 
PerkiA Blmer. Horwa 

[0 16 61 gtStt, TC9 6 0 Of-— iS'f 
(Perkin Elmer, Norwalk, CT) 

aite^xaofSiAce o"C«cr3 o^iJ ; (9 5t:icr 

1 O^RI, 6St\'X109m^ 7 2'C»Ctl0»M) 



HC Vt->:/1/- KB 

1 (w/v) 
200AMdATP 
200AMdCTP 

2 0 0 ^Md GT P 

2 0 0 /iMd UT F 
I5pmol/rzn 

LSpmol/rxa 

2 U NCi* 

I 0 r T t h«DN A 

8 OmMKC 1 
.10inMhy:^-HClpH. 8. 3 
0.9 0 mMMnC L » 
Inc. C J: UNAH J:tfttfi2ii. 

X k. CT«>«>iisttwtcx^vr«>e&«. 

■few) <o (9 otJKiri og>Ms eo'Cicti os>iWv 
7 2'cc-ri o^m) : )Sfcwc7 aicjtTftJt. 

[0 1 6 61 fiti^— 5'/^■!^-Y^'7^4s HCV^J-'::^U- 

^A^Hfc : UNG»»«>fc*K5 Ot:i-T25)'8a ;i5» 
*5^Xa©fclii>fc6 0'C»fC3 0^|19: 2-9->f i^/i^co, 
9 StlC-Cl 6^1(1, 6 0"CtT20|J'M; 38t^-^j!' 
A-Ov 9 OtJCT 1 5»IBJ, 6 0'CIC-C2 0g>|ffl ; 60 
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51 

[0 16 7] JeB±*«ilt. T^fc--;^^/i/Saft«)iJ: 

6 ,1 1 0«.SjS*«:. 2 I <0^l8f«»«« (3 0 
%Lj:tSs 0. lOmM 
EDTA) IC^U aif^i?!?A:^n-7^ K (100m 

fclx>yj^-il?U'-NED.TA'i'-C©4% {3%Nu 
Sieve, 1 %T^a-7^) T^o-y^t^A^mfmih 
ICJ; •) UA;. «iKacS!jtt, 1 2 5 V td-C 3 .0 ^^-fflT? 10 

1016 8] HCV^5Wi^'tl!?x/^7'^—^^^lfH:, 
EP-A-5 2 9. 4 9 3*iJ:V-jia;«J=*ffl4*ff5, 
2 3 2, 8 29 KEi65*VtV^<5. H I VJf}B±^!ftW 
W!?t»<>x/i/:/U--h^fftt, HCVl::-^V^•C3a3fiS 

a c k s o n b<0, 1991, AIDS 5:1463 
-14 6 7fclSi*Sn-CV^5HI V#MW:/a^:;^tft 

[0 1 6 91 Wl 1 20 



<*Msp7-a 9 5 9 9 
52 

1 OOn g [* ' P] «{8pAWl 0 9 cRNA 
1. SmMKYSO {SEQ id Np. 17) 
#20 0/iM®d ATP. dCTP, dGTP. iSi.V 
dUTP 

2 i* 1 © T T t h DNAj}« II ^ 5— e«#ffiie«fS« 
( 5 ^•liOJK P j< 7— ^l-ffi^S) 

loi 7 01 iB»A#t*, TaaK»»it-hswasicjsai 

Snfc^^SRNAOitt, ■{i'/l'«5l«cBlCjK<, Am 
b i s 4 0 0 OftJW^>«f5i»a» (Amb i s . I n 
e. ,Sftn Diego, CA) Sr^^L-CSl^U 
fc. -f^-COffitt. ^2<01|$:»Srl 0 0%t LfiElII 

H8. 3ICTJftfiD5*l. ; KOAcM:pH7. STfcS. 
[0 17 1] 

1 I 3 % 
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( 28 ) 



53 



10 0 mMKO A c 
S OmMKi' >-KOH 
10 0 mMKO A c : 



2. (7 CC^-O^a^-S/ay) 

3,2. 5 zaMM n (O A c ) i 
4. 2. 5 mMM n (0 A c) t 
5.2.5 mMMn. (0 A c) i 
6.2.5 mMMn (OA c) i 
5 OmMtfS^ >-K0 H 

7. *2. OmMMn (0 A c ) i ; 10 0 mMKO A c ; 
5 0 niMlf 2/ > -KG H 

8. 2. SxaMMu (OA c) * 
S OmMlf > »K0 H 

9. S. OmMMn (OA c ) i 
5 0 mMkf £/ >-K0 H 

1 Q. 0. SmMMnC It 
1 X. 1. OmMMnC 1 , 
12. 0. SmMMnCli ;90mMKCl; 
1 OmMh U^t^HC 1 



10 0 mMKO A c ; 
1 0 OmMKO A c : 



54 

10 0% 
6 % 

1 % 

3 % 

2 5% 

4 7% 
2 9 % 

2 5 % 
4 0 % 

3 6% 

16% 



• |tJR7 tt!5fcl00/»M<0:frdNPT CaOO/tMODfl-dNPT) i^tt. 



[0 17 2] RiiAom^im\^fmmr(>^yify 

ait-CRNA©^4:ie^-t"«. 2. 5 mMMn (OA 30 
c) , : 1 OOmMKOAc ; 6 pmMl^i^i'-KOH 

Stttffl 2 4:Jt-^riJ^i»5A5t. MMn (OAc) 
, /KOAc/trv:^-KOH««»tttt, MnCl. 
/KC 1 / h y A-HC 1 D 'bRNA^Ml* 

[0 1 7 31 i«aT^07'W>*:i--«-S'F Vttv aSIs 40 
^tr^t3i:-^•CRNA^:S^41-5ii:liJ:^), ?SSflE©23jc 

Alt1-ST?i!>5 5. MM» (OAc) . /KOAc/lf 
•:x>-KOHa«j8i9!»::*s»t * R N AosfijEttKWfS 

R N A«rj£te5:Srti;o t> © t l3»T?fc5 ^J-g-rttiSfir 

TI-T-f h Ufc. SiSlia-^tt Cfr 2 0 M 1 «3 



2 S 0 n g [' » P] ffittp AWl 0 9c RNA 

1. 5ijMDMl6l (SEQ ID No. 10) 
iS-3 0 0;iMOdATPs dCTP, dGTP, ^XXf 
dUTP 

6 OtnMOtfi^V-KOH (pH8. 3> 
lOOttMKOAc {pH7. 5) 

2. SinMMn (OAc) , 

2 m 10rTthDNAsJ<D;<7-'tf«#ffltta»» 

(6 mffi<r»}«3 y ictt^) 

(0 17 41 Erf;»^S:. Tffi«3jftffK:r^>*3.'< 

<, Amb i s40 0 0Sm^it'fjlcl^l£tt (Amb i 
a, Ine. , San Diego, CA) ^fififflUT 

1-55feiWRNA©5pj^ft«:4'C, 2 5iJ^W©'1'>'*=» 
[0 17 5] 
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4TCfc:T2 Sfl^W 

6 ox:^xz s ft^K 

[0 17 61 ^0'C\ZX2S^\Si(O^>^^^-->B> 
10 17 7] ^1 2 

H C V-^ ^ ^fejg-f ^ R T/FC R icfcv^-r^ 

RT/PCRS^^Sr. tre^i^/KOAc/Mn (OA 
c) , *5 J: V h y >^/KC 1 /Mn C 1 , ttW^Oi^ 

1 0 0:3tr"0>HCVcRNA 

2 0 0 ^iM<Od ATP 
200uM<r>clCTP 
200MM(^dGTP 
200/1 MiOdTTP 

1 5 pmo 1 /r X n<^KY7 8 (SEQ ID N 
0.16) 

1 5pmo 1/r xn(^)KY90 (SEQ ID N 
o. 1 7) 
2m«tOUNG* 

10*tt<OrTt h* DNA^K!J;»«y— 

5 0inM(^tft^>'-KOH (pH8. 3) Dm 
M<DKy^-HC 1. (pHS. 3) 
lOOmMtOKOAc (pH7. 5) ifc|19 0mM(73 
KC 1 

Mn (OAc) , ^fcttMnC I . 
* Hoffmann — La Roche Inc, 
t) BB^fe J:tr«l5S* tL. Perkin Eliner. N 

[0 1 7 81 «fflt^livi^;^>^^(;t, 1. 5, 2. 
0. 2. 5. 3, O; 3. 5^J:t54, OmMcDMn 

(OAc) , ioj:i;0. 7. 0. 8, 0. 85. 0. 
9^ 0. 9533J:V1. OmMOMn C 1 , ^Cfcofco 
aS^^TC9 6 0 0i^-'^/^'i^-f:^9 (Perkin 
Elmer, Noxwalk, CT) \CXnt>itlf^o Sfc 
f-^-TA-f-^^^fl, ig*g:?5:7 0t:t^X2 5»ratT 

i^v^rwi otcSB«s*v"cv^6iaAai^T7^i?^^^* 

tbft:, i9*S±/fi«b*l. Ml 0lc3a«S*tTv^:5(^)i:f^« 



( 29 ) 7-5 9 6 9 9 

56 

10 0% 

2 8 4% 

B 6% 

2 54»^ra 6 8% 

[0 1 7 9 J tfV:>'/KOAc/Mn 
(OAc) , IftSflSfflESrffiffiUrMn (OAc) , 
10 c^2. 0-4. 0mM<D|5a'T?««*Kfc. i^ffl 
V y J?i/KC 1 /Mn C 1 * iKW^mSr^ffl 
U-CM n C 1 , aiafO 0 . 8 - 1 . 0 mM(^95ffl'ClRlS 

SJvfc. ::*veiOS«*ff-e, fcr->:^/KOAc/Mn 
(OAc) , tt»S¥iSS:^^U/s:«^i::tt^ Sy;?i/K 
C 1 /Mn C U 1A«^m<0»^\tit^X 1 OfifrEiL±cO 

[0 180] mi 3 

tftv> h y ;^»agSrfi^»'f-& RT/P C R 
RT/PCRiB«Sa>S:. 2aS0!)hy;5^«SSr4>-:>A: 
20 hy;^/KC 1/MnC li UT^y;?f 
viilSWat^SoT^Tofc. 1 0 o ;i ) (o^^5sS:W3»\^ 
*iJtSHCVRT/PCR coKJSft#«;T^o5i 9 -c fo 
6. 

S OOstr— (OHCVcRNA 
200;iMOdATP 
2 0 0iiM<??dCTP 
2 0 0 /iMfDdGTP 
2 00/iMt^>dTTP 

1 5pino l/r.xn©KY78 (SEQ ID N 
30 o. 1 6) 

1 Spmo l/r xnC^KYQO (SEQ ID N 
0. 17) 

lO^tOrTth* DNA*y>^— -tf 

1 OmM<^hyx-KC 1 (pH8. 3) Sfcm 0 0 
mM(?:)h j; ^-HC 1 (pH8. 3) 
9 OinMOKC 1 *fctt4 5inMcOKC 1 
MnC 1 . 

40 'Hoffmann-La Roche Inc. \zX 
9 M»*;i: VKJtS*t. Perkin Elmer, N 
o rwa 1 k, CT:0^feffi3E«{CA^'Srflfi^fcSo 

[ 0 1 8 1 1 i^ffl ^ h y 

ov^t'0* 7, 0- 8. 1. 0, 1. 2*5J:t5l, 3m 
M<OMn C 1 , -Cfcofc. SffifATC9 6 0 Of— ^/V 

^7 (Perkin Elmer, Norwal 
k, CT) izxnt>i^1t. Kf'-'^yt'f''^:7 5l±. ie<i5 

^fe7 0'CICT2 55^Bgm\ ?kV^T?9 5'ClCTli*M 
50 \^^:6UA^X,-^zfu^'^j^^ri1t^ iflffi^*!*. mi 
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lctftVN-c^mfl:1-S i t J: o x^ifi ^t^fc. 

[0 1 8 2] tafS^fiji;itof±, 1 OOniM<OM)^aiif» 
?SS:<efflUfc*^tMnCl, aiS©0. 7-1. 2ra 

O h I) :^»9f»jR^ffi^ LfiiS^ICM n C 1 , m&O 
0. 8-1. OmM©f5BT?ajg*it^:. ::Jtfc<0fOS 
Ifeff-C, ^«1RJ: h p x/KC 1 /Mn C I . tt^S»!* 

mom : -*« 

G^^ISIK : G e n o m i c DNA 
BS^ :3EQ iD No. 1 

G6CATATCGC TAGACTATTT CTTTTTG 
10 18 51 

K?>l»^ : 2 

: 3 1 mm9t 

fi^^OflDK : G e n om i c DNA 
S?!|:SEQ ID No. 2 

AGGTTCCGAT GAAGTCTGTA GCTGMSTCT G 
[0186] 

: 3 

: mm 

83 Oft : — *ta 

h jj?Di>*- : 

£^<i:>f||H : G e n om i c DNA 

:SEQ ID No. 3 
CTACAGACTT CATCGSAACC TCCTTAAGCG 
(0 18 7] 



(30) lR?iB¥7-5 9 5 9 9 

S8 

to 1 8 31 :^^mUa\^lSS^Llti)K SEH*iJ;T/« 

tU Jts 5 i i ttaWf S -c*) 5 5 
[0 184] 
[Ri^lSl 

E?y«% : 1 
St^Oftd : 2 7 ifi^?^ 



2 7 



8 1 



30 



mfim^ : 4 
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<, ., ( 31 ) mSHW- 7 5 9 5 9 9 

59 60 

£^«>|l» : G e n oni i c DNFA 

:SEQIDNo. 4 
CCAACCCGCC TCGGCCACGA AGG 2 3 

[01881 

ETUff^ : 5 

Ufiiom. : 

G^UOtf « : G e n om i c DNA 

: S E Q ID N o. 5 

AGTTGGAGGA CATCAAGCAG CCXTCCAAAT 3 g 

[0X8 9] 

my^9^ : 6 

salons : 2 7 

fiHias : mm 

S^<Ottli : G e n om i c DNA 

mm :S£QlDNo.6 

TGCTATGTCA GTTCCCCTTG GTTCTCT 2 7 

[01901 fi3«l#«^ : 7 

-*« 

EJJfflllJH ; G e n o m i c DNA 
E3^:SEQ ID No. 7 

ATAAlCCaCC TATCCCAGtA 6SA6MAT 2 8 
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« (32) !|#BBSF7-5 9 5 9 9 

61 62 

1 0 1 9. 1 ] 

: 8 

: G e n o m X c DNA 
:SEQ ID No. 8 
TTTGGTCCTT GTCTTATGTC CACAATGC 2 9 

[0 19 2] 

KJflM : 9 

01 (Oft : -*a 

iZ^<Ottjli : G e n o m i c DNA 
:SEQ lDNo.8 

TGGAGAACAC CACTTGTOGC TCCA 2 4 

[0 19 3] 

: 1 0 
0|C!)»:— *a 

G^OUffi : G e n om i c DNA 

R|l|:S£QIDNo.lO 

GTCTCTGRAT CAGAAXTCCT TCTATC 2 6 

[0 19 4] 
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/ (33) 1*M*7-5 9S9 9 

63 64 

£$i|ff# : 1 1 
mmoijk^ : 2 5i&mn 

STQOttS : G e n o m 1 c DNA 

:3BQlDNo. 11 
CATGTCAAaX TTCACT6CTT CATCC 2 5 

[0 1 a S] 

RW«^ : I 2 

&n<f)&^ : 3 

S^OVii : G e n om i c DNA 
£n:SEQIDNo. 12 

GCrrCCAAGC TTTATTTAGT TATGACTGAT AACACTC 3 y 

[0 19 61 

EW*^ : 1 3 
fl|<Dtt : -*« 

ILJIilAttaf : G e n am i c DNA 
£911 : S B Q ID No. 1 3 

CAGGTCTCCC AAGTCTGGCG CCCTGCAAAT SAGACACTTT CTCG 4 4 

10 19 7) 



FROM iffliWM 06-691 0-6735 2005^1 1^22Btt) 15:53/111 5 :36Ali5670451 4727 P 38 

( 34 ) 7-5 9 5 9 9 

65 66 

m^m^ : 1 4 

£3^oatlfi : G e n omi c DNA 
}Rn::S^Q ID No. 14 

GATCTCCGGA CTCTAGA j Y 

101981 

iaw«^ : 1 5 

K^OttSt : G e n oml c DNA 
KM iSEQIDNo. 15 

AATTTCIAGA GTCCGGA ^ ^ 

[0 19 9] 

K5I#^» : 1 6 

««!)« : -*a 

£3^«lttia : G e n omi c DNA 
: S E Q I D No. 1 8 

CTCGCAAGCA CCCTATCAGG CAGt 2 5 

[0 200] 
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[020 1] 



( 35 ) !l#BB^ 7-595 9 9 

67 68 

K59»# : 1 7 

£^(OSIH : a e n 0 m i c DNA- 
:SEQ ID No. 17 

GCAGAAAGCG TCTAGCCAT6 GCGT 

: 1 8 

K^OttJR : G e n o m 1 c DNA 

: S EQ I 0 N o. 1 8 

CGCGTCGACA GTTGGAGGAC XTCAAGCAGC C&TGCAAATG TTAAAACA7A GCACTATAGA 6 0 
ACTCTGCAAS CCTCG&GTG 7 8 

[0 Z02] 

G^«« : 1 9 
Knoiki : 8 5ttS;)t 
£31a)S : tlHI 

G^ioaM : C e n om i c DNA 
E?9:SEaiDNo. 10 

GATCCTGCTA TGTCAGTTCC CCTTGGTTCT CTCATCTGGC CTGGTGCAAT AGGCCCTGCA B 0 
TGCACTGGAT GCACTCTCAC TCGAG B S 

[Bffi»l«^«;aMl [021 @Ztt, i'n'^ h^'■?7S:3j«i-=?;5f-^•3^>o 
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(36) !|$HSp7-5 9 59 9 

mi] 




\J>An2*] (mM) 
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( 37 ) 



4*M¥7-5 9 S 9 9 



[132] 




ir, yy^>^-fy(Y Z^^-ZPA- K 2910 



:»'S'^, r7>f KA- a-h 4825 
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